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Testing and Accumulator Pumps. 


We illustrate herewith two pumps which 
have recently been brought out by Watson 
& Stillman, of New York City, the smaller 
pump being designed as a test pump for 
hydraulic or other machinery requiring to 
be tested at very high pressures. 

The base of the machine is a cistern or 
reservoir for holding the water, and it is 
mounted on wheels, as shown, so that it 
may be taken to any part of the shop. 

There are only three wheels, so that the 
machine rests solidly upon any uneven 
surface, the one at the rear being swiveled 
so that the machine is drawn about over the 
floor by means of the handle, the top of 
which is seen at the back. The object in 
carrying the two wheels out in front so far 
is to avoid the tendency to tip the machine 
over when the lever is extended to its full 
length for the heaviest pressures. This ex- 
tension is effected by means of the socket 
lever seen standing at the back of the ma- 
chine, which slips over the regular lever, a 
stud being provided for it on the base of 
the machine when not in use. 

The pump is a double piston machine, 
the smaller piston working through the 
center of the larger one, and is intended to 
work up to 10,000 pounds per square inch. 
Attached permanently to the lower part of 
the yoke in which the lever works is the 
small plunger, which is }’ diameter. The 
larger plunger, which is 14’ diameter, sur- 
rounds the smaller one, and when the pump- 
ing begins, before the pressure reaches a 
high point, the larger plunger is attached 
also to the yoke, and moves with the smaller 
plunger, the two, in fact, making one 
plunger 14” diameter. When the pressure 
rises as high as it can be carried with the 
large plunger, the clutch referred to, and 
which is seen just below the yoke, is swung 
around by the small hand lever, this move- 
ment releasing it from the yoke, and locking 
it to the pump barrel, so that the smaller 
plunger only continues to move, and the 
pressure can be carried to any desired point 
up to the maximum. The machine as 
shown weighs about 275 pounds. For 
boiler testing a larger machine is built, by 
which pressure can be raised more quickly, 
but in which the maximum pressure attain- 
able is of course not nearly so high. 

The larger machine is for pumping for an 
accumulator, or for any kind of hydraulic 


pressure pistons may be stopped in the 
same way—automatically or by hand, as 
may be desired. Thus it will be seen that 
all changes are made from the lowest press- 
ure with maximum delivery, up to the high- 
est pressure with minimum or no delivery, 





Springs or Weights. 
By W. H. Booru. 


There are certain applications of balance 
weights which bear on their face clear evi- 


Test Pomp. 


without shifting the belt, and with the| dence that the designer wholly overlooked, 


pumps in full motion ready to again deliver 
water whenever the falling pressure allows 
the suction valves to again come to their 
seats; and, while the pressure is low the 
delivery is correspondingly fast. 
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or was even ignorant of the action of grav- 
ity—we mean of that particular action which 
is illustrated by the students’ well-known 
Atwood’s ‘‘ Machine of the Lecture Room.” 

In Atwood’s machine the action of 


mal resistance from the atmosphere, it will 
attain a velocity of about 82 feet per second 
at the end the first period of a second dur- 
ing which it has fallen from rest, and that a 
further velocity of 32 feet per second is 
added during each second of fall. In the 
Atwood machine a falling weight draws 
after it a fine flexible cord, which passes over 
one wheel above whose bearings are the 
rims of large friction wheels. The weight 
has thus practically no friction to overcome. 

To the other end of the suspension is hung 
any other desired weight. 

Let us suppose at each end of the cord is 
hung a weight of one pound (or 1 unit). 

There would be no motion, for the system 
would be in equilibrio, each weight’s ten- 
dency to fall being resisted by an equal pull 
upwards due to the opposite weight. Stated 
briefly, the two weights balance one another. 
We all know what this means in plain Eng- 
lish, free from the terminology of the pro- 
fessors. Let there be now added a third 
weight, also of one pound. Then on one 
side a load of two pounds will overcome the 
single pound on the other side. 

Seeing that two of the weights balanced, 
we may now say that the motion of the 
three weights of a pound each must be en- 
tirely due to the gravity of the last added 
weight, which has no fourth weight to bal- 
anee it. Thus, then, a weight of one pound 
falling by gravity has to set in motion not 
only itself, but other two pounds beside. 
The gravity of one pound, in fact, is dis- 
persed among three pounds, and were we to 
note the fall or motion during one second of 
time we should find that not 16 feet, but only 
5 feet 4 inches would be traversed by the 
moving weights, and, similarly, had there 
been 14 pounds on one side and 2} pounds 
on the other, the rate of motion of the total 
weight of 4 pounds would be due to the 
difference, or to 24 — 14 = 1 pound only, and, 
as this is only a fourth of the total moving 
load, the speed attained in one second would 
be 8 feet only, in place of 32 feet, and the 
space passed through, 4 feet instead of 
16 feet. 

In the Atwood’s machine there are certain 
collars fixed, through which the weights can 
fall. It is thus easy, by using a weight of 
larger diameter than the collars, to so ar- 
range matters that any weight can be 
taken off the falling load by such collar at 
any period. 

In this way a certain load arrangement 
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machinery and tools, and is known by the 


mn ZA 
makers as the ‘“‘ automatic, variable delivery, | 


can be allowed to act for say one second 
of time, at the end of which the act- 
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four plunger belt pump of the crosshead 
pattern.” This designation is really de- 
scriptive of the machine. There are four 
plungers, which, when the pumping begins, 
or while the pressure is low, all work to- 
gether with the maximum delivery. When 
the pressure reaches a certain predeter- 
mined point, small pistons which are sub- 
jected to this pressure rise against a yoke 
which is loaded, and which, by its upward 
movement, comes into contact with a stem 
which is attached to the suction valve, pre- 
venting this valve from seating. Thus the 
water which is drawn into the pump cham- 
ber is simply returned to the cistern at the 
reverse stroke, and no water is pumped by 
this piston, though the pressure is retained 
by the valve in the delivery pipe, and the 
high-pressure pistons go on working at the 
higher pressure. The operation of the high- 





Four PLUNGER BELT Pump. 


It is reported that the Red D line steam- 
ship ‘‘ Philadelphia” is to be lengthened by 
cutting her in two, and inserting a new cen- 
ter 36 feet long. Her present length is 269 
feet. The work is to be done at Cramps’ 
shipyard in Philadelphia. 





gravity is experimentally illustrated and 
measured by means of a falling weight, the 
fall of which is capable of regulation. 

We know that when a weight falls freely 
under the action of gravity, and when it is 
of such density as to receive only ininitesi- 





ing weight can be lifted off by the collar and 
the time noted after this point, when the 
load passes any other point. 

Thus an acting weight of 1 moving a total 
load, including itself, of 4, will fall 4 feet in 
one second, and if at the end of a 4-feet 
fall the lift off collar take away the acting 
1 and leave the two balanced pans of an 
aggregate load of 3, it would be seen that 
they would traverse 8 feet during the next 
second; for in falling the 4 feet in the first 
second they would attain a velocity of 8 feet 
per second, and, the accelerating load being 
removed, they would continue at this velocity 
until stopped by friction and air resistance. 
In this way are shown in the lecture room 
the actions of the force gravity. 

What specially concerns us, however, is 
to note how very serious is the diminution 
of velocity—due to balancing part of a fall- 
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ing load; and if we clearly recognize the 


principles involved, we can design accord- 
ingly and avoid error. 

Suppose a heavy pump spere rod be 
wanted balanced, how is it to be done ? 

In a slow moving pump we should do this 
simply by a lever and opposite moving bal- 
ance weight, because the inertia of both the 
pump rods and the balance bob would be 
gradually overcome at the ends of the 
stroke. 

Suppose, however, that a rock-boring is 
being undertaken, in which the action of 
the cutting tool depends upon the smart 
blow of a falling chisel. As the hole deep- 
ens, the length, and therefore the weight of 
the boring rods, becomes very great, and in 
excess of that necessary to give a sufficient 
blow, and yet, of course, the sharpness of 
the blow becomes no greater with the heavy 
rods than with the light. 

Some brilliant genius at this moment sug- 
gests balancing part of the rods. He says, 
we may suppose, 100 feet of rod are all we 
require, and we have got now 300 feet. Let 
us balance 200. He therefore hangs over 
the overhead pulley a weight equal to 200 
feet of rods, so that instead of a weight of 
3 there is now a weight of 5 in motion, and 
in place of each unit of load having a unit 
of actuating or falling weight, there are 5 
units of moving load actuated by 1 unit of 
unbalanced falling weight. The result sim- 
ply is that the smartness of the blow is re- 
duced 80 per cent., and progress is retarded 
and the balancing falls into disfavor. 

If, however, a spring be used as a back re- 
sistance, the results are quite different. In 
the first place, a spring has no inertia due 
to weight, and does not 
detract from the sharpness 
of the blow. The resistance 
of the spring, which is small 
when the pump rod is raised 
for a blow, begins to increase 
and reaches a maximum at 
the end of the fall. Thus 
every foot of falling weight 
may, if desired, be made to 
act at the commencement cf 
the fall, and yet a resistance 
spring will greatly assist the 
upraising after the blow, and 
this, too, without so seriously 
diminishing the smartness of 
the cut as does a balance 
weight. For a boiler safety 
valve there need be very little : 
room for choice between a 
load by weight and by spring, but in such 
a case there is never any rapid motion 
necessary. 

Take the opposite case, however, of a 
water relief valve on a steam engine cylinder, 

Such a valve is wanted to be heavily load. 
ed, and yet it must act smartly. 

There have been cases where such valves 
have been loaded by weights, and have been 
called on to relieve the cylinder of a sudden 
flush of water. What has been the result ? 
Simply that, though the valve did act smartly 
enough and let out the water, and so saved 
the cylinder cover, yet, as a whole, the valve 
did not act, for the loading weight remained 
motionless, or nearly so. 


the water out in the time which the piston 
motion compelled as necessary, and yet the 


water was let out. In short the lever bent. | 
The lever had little weight, and so was! 


quickly moved, and its resilience was of 
course ot no inertia, and so the lever bent. 








It could not be) 
moved by the sudden pressure of the water | 
on the valve with sufticient rapidity to let | 


which will pull ten pounds will weigh next 
to nothing comparatively. 

In bringing any moving weight to rest by 
causing it to impart motion to another 
weight, we incur the disadvantage that we 
set a fresh load in motion at a considerable 
velocity, and the newly started load then 
ceases to be valuable as a stop, by so much 
as it has acquired velocity, and there is al- 
ways the difficulty in effecting the first 
transferrence, because the weight to be 
stopped is moving atits highest speed when 
the absorbing weight has to be moved from 
rest, whereas aspring absorber can start out 
at full speed and increase its resistance until 
it finally overcomes the rapidly decreasing 
momentum of the moving load which is to 
be stopped. 

Men who ought to know better will seri- 
ously argue that half a falling load may be 
balanced by a weight of opposite motion 
without any change in the velocity of fall 
being brought about. This is, of course, a 
serious error, for the velocity of any system 
W—w 

W+w 
of that of a free falling load where W is the 
falling load and w is the rising or balance 
portion—the total moving mass being W 
+ w, and the working or net falling load be- 
ing W—w. 

It is easy, therefore, to see how very seri- 
ously reduced must be the velocity of fall 


of loads will always be reduced to 


where w is anything more than 7. and how 


important, therefore, it is to select a weight 
or a spring to fill a certain office instead of 
selecting the spring where a weight should 
be employed, or vice versa. 





Locomotive Valve Gear on the Boston, 
Revere Beach & Lynn Railroad. 





By Pror. JosepH TORREY. 





During my vacation this summer I rode 
for the first time on the narrow gauge line 
known by the above name. As I stood in 
the depot I noticed that the train was quite 
long and heavy, so, having taken m¥ seat in 
the car, I waited with considerable curiosity 
to see how it would move off. The start 
was suggestive of a very smart engine; in 
fact, the train was well up to speed before 
it had gone its length. At every station on 
the way the same thing was noticed. When 
the train pulled into East Boston I stepped 
forward to take a look, and see if there was 
any visible peculiarity which would account 
for such creditable performance. Imme- 
diately my attention was arrested by the 
peculiar valve gear shown in Fig, 1. A few 
moments’ study showed the elements of the 
motion, which were rapidly sketched down 
and ‘‘laid out” in due form the same even- 
ing. As the points’ combination showed 
themselves under more careful scrutiny, 
there seemed to be much that was of interest 
in it, and I determined that at the earliest 
opportunity the readers of the AMERICAN 








end, and at the other te the arm g, which is 
firmly keyed to the end of the crank-pin, 
much as in the well-known Rice automatic 
engine. At first sight this arrangement 
does not strike one favorably. It seems as 
if the pin was the last place to put addi- 
tional strain, and in the earlier locomotives 
some trouble resulted, I believe. At present 
it is found that if the crank-pin is properly 
put into begin with, trouble is as rare as 
could be expected in any mechanism accom- 
plishing the same purpose. It will be 
noticed that the end c’ of this arm is swung 
away from the center line, and this gives, as 
the wheel revolves, all the effect of an ec- 
centric motion. The amount of angular ad- 
vance is determined by the length of the 
arm, as is clearly shown by Fig. 2, which 
shows center lines only. Let ¢ d be the 
center line of part of the connecting rod- 
Let ¢ o be the center line Uf vue crank. Now 
if the arm had the length c 2 it would, whem 
swung off sufficiently to give the right 
amount of valve travel, give an angular ad- 
vance of closely 90 degrees. Butif its length 
were c 2’ the angular advance would be coz’, 
or more than 90 degrees, the direction of 
rotation being as indicated. The throw line 
of the eccentric movement passes, of course, 
through the centers of the driving whee} 
and the pivotc. There is no shifting of this 
arm c c’ after it is once put in place. In 
assembling the engine this arm is first put 
on temporarily, and the valve adjusted as 
usual. When the correct position has been 
found the round key y is driven, and, as it 
goes half into the pin, and half into the arm, 
its position is thereafter fixed. 

By far the most interesting piece in the 
whole motion, however, is: 
that marked 4. It has all the 
appearance of an eccentric: 
and strap, as will be seen, but: 
its motion is very different 




















from that of an ordinary 
eccentric, in that the disk re_ 
volves on its own geometrical 





























center, and communicates 
motion to the stud s, just as 

















if it were a bent lever pivoted 
at 0, having one end at the 








center of stud s, and the other 














LOCOMOTIVE VALVE GEAR. 


There are positions where advantage may 
b2 claimed for either. 

The link motion of a locomotive is bal- 
anced—in England by a weight, in America 
by a spring. The English design is the more 
correct when we consider the effects of the 
road in jolts and up and down motion, for 
the weight will always balance the motion, 
but thespring is more correct from the point 
of view of the man who has to pull the 
lever over and overcome the inertia of the 
parts. 

Perhaps the straight link, which is more 
or less self-balancing, is better than either 
method. 

Examples will perhapssuggest themselves 
readily to those who are interested in this 
subject. No doubt many have seen such 
mistakes as the weight-loaded relief valve, 
which is about as rational as using a light 
spring beam as an anvil. 

a ee 


Recently the night schools have been} 
| opened in Jersey City, and the large number 





Macuinist should have a description of it. 

The road went into operation in 1875. 
The tirst locomotives used were built by the 
Mason Locomotive Works, of Taunton, 
Mass., one of the oldest of American loco- 
motive manufacturers. The engines were 
fitted with the valve gear shown in the 
figure, which contains the elements of the 
well-known ‘‘ Walschaert ” motion, which is 
used on Continental locomotives to some ex- 
tent. As first set up, the gear was defective 
—not as to steam distribution, probably, 
since there has been no change in the ele- 
ments, but in respect to strength, wearing 
surface and simplicity. During the time 
the locomotives have been in service the 
conditions have been under careful study, 
and the attempt has been constantly to 
strengthen parts, reduce number of joints, 
and insure good wear. At the present time 
the proportions are such as to attain these 
desirable results in a great degree. 

I had hoped to be able to give a more de- 
tailed description than is possible now, but 


Had it failed to bend then, the fulcrum! of applicants for admission show the wis-|I shall be obliged to confine myself to a 
pin might have sheared, and had this | dom of establishing such schools. It is un-| rather general one now, and reserve particu- 


stood the stress, perhaps the new engine 


would have been fitted with a spring-loaded | 


valve. 

A certain valve is wanted to shut quickly. 
To effect this we do not add weight to it, 
unless it be to overcome some unavoidable 
friction or retarding load, because we know 


fortunate that, in the general distribution of 
the earnings of the people, there shall not 


give him a chance at night. 





The money which the abundant harvest 


lars as to steam distribution until some time 
| when leisure is more abundant. 

be enough to give every boy a fair education | 
during the day, but failing this, it is wise to! features. 


The figure shows plainly all the essential 
The parallel rod is omitted, and 
the driving wheels.are only indicated by 
circles to save detail in the drawing. The 


|central figure of the gear is the stationary 
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endatp. The disk is rotated, 
or rather rocked back and forth 
by the arm p, which is 
secured at its lower end to @ 
link connected with the cross- 
head. The upper end is 
forked and secured by three 
bolts to the disk. The stud s is connected 
on the back side of the disk, with a sliding 
piece moving on generous bearing surfaces. 
and carrying the valve rod. As the cross- 
head travels back and forth the disk receives 
a motion which strongly reminds me of the 
so called ‘‘ wrist-plate” motion. The strap 
6 connects by the usual rod with the link 
block, and the lifting shaft is fastened at 2, 

Now the valve receives from this gear a 
motion which differs according to the 
amount the block is hooked up. When the 
block is in mid gear the valve is only moved 
by the piece which we will call—as it is 
called in the shops—the ‘‘eccentric.” At 
any other time it receives a motion com- 
pounded of that resulting from the ‘‘ eccen- 
tric” and that imparted by the link block. 
The distance of the stud s from ois so pro- 
portioned as to give a movement just suffi- 
cient to take up the lap of the valve, and 
open it to the amount of the lead. If, then, 
the block be in mid gear, this will be the 
total amount of port opening, and cut-off 
will be correspondingly early. Now if the 
block be dropped two or three notches, the 
block, and consequently the ‘‘ eccentric,” 
begins to acquire motion from the link. 
The travel of the valve becomes propor- 
tionally greater, and cut-off later. 

The motion of the valve rod is now a very 
peculiar one, being very rapid at admission 
and cut-off, but comparatively slow between 





these points. Thus, by looking at Fig. 1, 
and following in imagination the motion and 
events for one revolution, it will be seen 
that from the beginning of the piston stroke 
to about half stroke the movements of the 
link block and the stud s are in opposite di- 


has set in motion will soon begin to seek | link a, which is pivoted to an offset in the 
profitable employment, and then business | frame. As shown in the figure, the block is 
will boom, There is, at present, every in-|in mid gear, and since the link is stationary 
dication that the United States is on the eve | its vibration imparts no motion to the valve. 
of the greatest prosperity this country has | The link is actuated by the rod c, which 
ever known.—Detroit Tribune. | is pivoted to the lower end of the link at one 


that no additional weight will increase ra- 
pidity of fall. What we do is to add the pull 
of a spring to the closing motion, and if the 
valve weighs ten pounds, and we attach a 
spring pulling another ten pounds, we shall 
double the velocity ef closing; for a spring 
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rections, then they join forces and give a 
considerably accelerated motion to the valve, 
which motion lasts well through the exhaust 
period. The same movements characterize 
the return stroke. The result of the re- 
tarded motion during the early part of the 
stroke isto bring about a slower motion of 
the valve up to the time it begins to return 
for the cut-off. This feature shows very de- 
cidedly in the working of the locomotives. 
Trains relatively heavy are handled with a 
promptness and ease which is very pleasing, 
and, once up to speed, a heavy train is carried 
along at a rattling pace with the lever in the 
center notch, or perhaps one notch away. 
This is very well, but to my mind not so 
noteworthy as that the lever can be dropped 
forward several notches before any notable 
decrease in speed ensues. It is a well-known 
fact that the ordinary locomotive running 
well hooked up will drop speed immediately 
on dropping the links forward so much as 
one notch. This is due to the small exhaust 
nozzles in use on most locomotives. In the 
locomotive under consideration the exhaust 
nozzles are notably larger than is common. 
This point will be referred to again when 
the question of steam distribution is consid- 
ered more in detail. 

The link is virtually duplex, the eccentric 
rod entering between the halves and the 
block having a double bearing. Formerly a 
single link was employed, but it was found 
that irregular wear and considerable strain 
resulted from this arrangement. The pres- 
ent link gives no trouble. It will be noticed 
that the stud s would tend to move in a 
small arc around the center 0, but as the 
only point of support of the *‘‘ eccentric” 
disk is at s, the result is that the tail wags 
the dog, and the stud s moves in a straight 
line, the center 0 moving slightly up and 
down. 

I will now give some of the general di- 
mensions of the standard bogie locomotive, 
from which this drawing was made: Total 
weight, 76,700 pounds; weight on drivers, 
38,500 pounds; cylinders, 14x18"; diameter 

of drivers, 48”; steam ports, 114’x1}4"; ex- 
* haust port, 114’x24”; bridges, ¢’; valve 
travel, 4}; outside lap, 8”; inside lap, 34”. 
The lead I do not recall, but these dimen- 
sions are given so that it can be judged how 
far any excellence of performance can be 
laid to construction and conditions. 

The AmerRIcAN Macuinist has always 
been the sturdy champion of the link mo- 
tion as ordinarily employed, and time has 
proved the wisdom of its position. It is one 
of the most remarkable mechanical facts in 
existence, that while the problem of locomo- 
tive valve gears has been before inventors 
for forty years and over, practically nothing 
has come forward to supersede the standard 
link motion. There has never been a time 
when there were not those who ridiculed it, 
and would have been glad to depose it if 
there had been anything to replace it with, 
but there has always been present the fact 
that under the same conditions the perform- 
ance of the link was really wonderful. As 
a matter of fact, if cards from an ordinary 
good automatic stationary engine be taken 
at 350 revolutions per minute, and if cards 
be taken from a locomotive of the same size 
of cylinder and length of stroke at the same 
speed, the cards will not show a difference 
of much over 10 per cent., sometimes not as 
much as this. Give the locomotive a fair 
chance on the exhaust, which it does not 
usually have, and the difference will be still 
less. 

I am aware of the record of the ‘‘ Strong” 
and ‘‘ Stevens” valve gears, both of which 
have made good records as regards steam 
distribution, but I know nothing as to their 
wearing capacity or their behavior under 
the trying conditions of railroad service. I 
have wished many times that we might 
know more of their progress and capabili- 
ties. There is nothing so difficult as to com- 
pare locomotives. For instance, I looked up 
the records of some tests that were made on 
the efficiency of the locomotive described in 
this paper, but I confess I could not come 
to any definite or satisfactory conclusion. 
It was pretty certain that ina general way 
the locomotives fitted with this valve gear 


were more efficient than the one standard 
link motion engine on the line, but the diffi- 
culty is that the standard link had a very 
inferior locomotive over it, and all the differ- 
ence may have been there. The fire-box and 
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boiler have something to do with coal con- 
sumption, be it remembered. 


usually on a particularly good engine, and 
the results are not always safe to follow. 


Ay 


Now the object of presenting this engine 
to the readers of the AMERICAN MACHINIST 
is not to make any extravagant claim for it, 
only to place it so it can be clearly seen. It 
certainly has some good points. It is all 


out in sight, and accessible, for one thing. 
It handles its trains well, does not give any 
more trouble at the shops than the ordinary 
gear, and shows very satisfactory wear. I 
do not say that it would perform equally 











When a new valve gear is tried it is 











well on a standard gauge locomotive, al- 
though I can see no good reason why not. 
It has a history behind it now; not a long 
one, perhaps—only about fifteen years—but 
enough to show what it can do. I have 
been unable so far to get time to 
get diagrams of the steam distribu- 
tion, but will reserve these for a 
future paper, together with some 
interesting points of constructive 
detail. In conclusion, I wish to 
express my thanks to Mr. C. A. 
Hammond and Mr. R. D. Suther- 
land, superintendent and master 
mechanic respectively of the road, 
who have furnished information 
on many points, and given me 
every facility for studying what I 
consider a very interesting, note- 
worthy little locomotive. 

——— -<e 


Light Drill Press. 








The accompanying illustration 
shows a light drill press intended 
to be set on a bench and to do 
light work, such as is done on 
electrical machinery, etc. 

The general features of the ma- 
chine will be readily understood 
from the engraving, and it is only 
necessary to say that the pulley 
which is on the spindle has its bearings on 
bronze sleeves which are pressed into the 
frame of the machine, and which also form 
the bearings through which the spindle 
slides, this arrangement entirely doing away 
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| with belt strain on the spindle. The idler 


| pulleys are so placed that the belt is about 
‘equally deflected at either speed, and both 


| the loose pulley and the driving pulley run 


| on a fixed stud fastened to the frame of the 


~d 
e 


it 


“in 


————— 


BorInG AND MILLING PLATEN, 


machine, the larger cone pulley being made 
fast to the driving pulley. When preferred, 
the countershaft can be above the machine, 
either on the ceiling or on the wall, and 
when thisis the case the arm which supports 


the idler pulleys is loosened in the frame 
and turned half way around, the lower edges 
of these pulleys then occupying the same 
position as the upper edges occupy in the 
engraving. The arm is secured in position 
by the set-screw seen. 

The counter weight is movable on the 
lever to compensate for tools of different 
weights, and there is a ball and socket joint 
where the lever is attached to the spindle, 
this joint being so arranged that all lost mo- 
tion can be taken up. 

The spindle is of steel, 3’’ diameter; table, 
7 diameter; distance from center of table 
to column, 5”; range of holes drilled, from 
the smallest to ,5,".. The machine is shown 
fitted with an ‘‘Almond,” but can, of course, 
be fitted with any drill chuck. Driving 
pulleys are four inches diameter for a one- 
inch belt. The machine is built by Milliken 
& D’Amour, 151-153 Cedar street, New 
York City. 
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Emery Grinder. 





The accompanying engraving represents 
anemery grinding machine designed for use 
in machine shops, textile mills, planing 
mills, brass and iron works, and generally 
wherever a moderate amount of grinding is 
to be done, and a machine of medium 
weight is required. It is designed to use 
wheels up to 12” or 14” diameter. 

The arbor is 36” long, giving a distance of 
24” between wheels, so that two men may 
work at the machine at the same time. The 
spindle is of steel 14’ diameter in the bear- 
ings, which are 6” long. 

The flanges are 6” diameter, and the 
height from the floor to the center of spin- 
dle is 36’. The machine weighs, including 
countershaft, about 300 pounds. The mak- 
ers are the Sterling Emery Wheel Co., 174 
Fulton street, New York City. 
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Boring and Milling Platen for Lathes. 








The illustration presented herewith shows 
an attachment intended to be used with any 
gibbed lathe and to enable jobs of boring, 
facing or milling to be readily done on it 
which would ordinarily require a boring or 
milling machine. The platens are made in 
two sizes—12” and 24” square, for use with 
lathes from 16” to 36’ swing, the 24” platen 
having a cross-traverse motion of 20" and a 
vertical motion of 4’. It is bolted to the 
carriage of the lathe in the manner shown, 
and is raised or lowered by means of two 
screws which are enclosed within cylindrical 
guides which can be clamped when adjusted 
to the desired height, making the platen 
rigid and firm. It can be lifted on or off 
from the lathe by an eye-bolt placed in the 
middle of the platen. It will readily be per- 
ceived by any machinist that this attach- 
ment is capable of doing a wide range of 
work not easily done by ordinary methods. 
Centers can be placed on the platen, and, 
with an arbor for milling cutters in the 
spindle or on the centers, gears can be cut 
or other forms of milling done. 

It is made by C. K. Bullock, 1357-61 
Ridge avenue, Philadelphia, Pa. 

_——_+-- 


The World’s Fair. 








A special to the New York 7ribune says : 
‘Up to date 1,700 applications for space for 
exhibits at the World’s Fair have been 
made, and before the close of the year it is 
estimated that 200 or 300 additional ones 
will be sent in. At the Centennial there 
were on file the January of the year preced- 
ing the opening of the Exposition, 800 ap- 
plications. A somewhat interesting fact in 
this connection is that, all told, there were 
34,000 applications for space at the Centen- 
nial. Twenty thousand of these were from 
foreign countries, and the remaining 14,000 
were domestic ; but before the opening of 
the Exposition, 4,000 of the domestic appli- 
cations were either withdrawn or canceled. 
All the individual applications thus far re- 
ceived for the Columbian Exposition are 
domestic. 

The study of how and where to feed the 





crowds at the big fair has been an incident 
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of the work of the Construction Department 
for the last six weeks. Food will be served 
in ten of the principal buildings in restau- 
rants, private dining rooms and over lunch 
counters. There will be three characteristic 
lunch counters, twenty-seven principal res- 
taurants or cafés, and, in connection with 
them, 115 dining rooms. The supplies will 
issue from seventeen complete hotel kitch- 
ens, manned by an army of more than 1,000 
waiters, cooks and scullions. The dining- 
rooms will occupy above five acres of space, 
and it will be possible for above 
3,000 people to sit at the tables at 
one time. 

The committee on awards of 
the World’s Columbian Exposi- 
tion, after being in session here for 
several days, adjourned at noon 
to-day, to meet in Washington on 
November 23. It was decided to 
ask Congress for $800,000 to pay 
for medals and premiums awarded. 
=> 

A lineman in the employ of a 
telephone company was recently 
fined in New York for stringing 
overhead wires. The defense that 
the wires did not, and were not 
intended to carry an electric cur- 
rent, did not avail. 

—___+ > o —_—__ 
Universal Trimmer. 


Phe engravings represent a uni- 
versal trimmer for pattern makers’ 
and other wood workers’ use, 
which is so designed that it may 
be moved about the shop to any 
convenient location, since the legs 
do not require to be bolted to the 
floor. The platen of this machine 
is 30” long and 18" wide, affording 
an excellent surface plate for 
building and truing up work up- 
on. The improved arrangement 
of the frame, knife and gauge 
will be understood from an inspec- 
tion of the plan view of the platen, 
Fig. 2, at the left of which there 
is a diagram in which Prepresents 
the gauge, C the upright post, 
D the frame and A the knife. It 
will be seen that the knife A pro- 
jects beyond the frame, and as 
there is no projection at the top 
of the gauge, the work can be set 
upright without coming into con- 
tact with any projecting part. 

The milled slot in the bed guides 
the gauge, while the upright post 
takes the full thrust of the knife 
and gives it a solid bearing which 
cannot be sprung or broken, the 
only function of the spring being 
to return the gauge to a square 
position when the thumb screw is 


released. The spring can be de- 
tached and the gauge swung 


around so that the end of the 
thumb screw can be used for a 
guide in cutting cants or segment 
work, in which case the frame 
makes a shear cut with the knife, 
as did the gauge before its re- 
moval. 

There is a screw tapped into the 
end of the gauge, which comes 
into contact with the button on 
the side of the machine, by which 
the gauge can be adjusted so as 
to make a perfectly square cut. 
The button can also be turned out 





quite a part of the cost of the house. In 
digging the foundations of a business block 
there the interested partics are taking out 
$100 per day in pay dirt, and do not seem to 
think it a very remarkable find, either.— 
Boston Transcript. 
——__.—— 
Progress in Photography. 


As an instance of the great progress that 
has been made in the methods by which 
rapid movements can be analyzed, the Photo- 
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One Hundred and Fifty Ton Steam 
Traveling Crane. 





The crane, of which we give two elevations 
anda plan, on page 5, is being erected at 
Woolwich Arsenal. It will lift 150 tons ona 
span of 65 feet from center to center of the 
gantry rails. The crab consists of side 
frames of steel plates and angles, running 
upon five double-flanged wheels on each 
side, securely connected together, and carry- 
ing the steam engine and gearing for all the 


























THE HOISTING GEAR. 

The reversing miter wheels on the crank- 
shaft have twenty-four teeth, 24 inches 
pitch, 5 inches face, with reversing clutches 
between them. The horizontal shaft of the 
center wheel carries a miter wheel of the 
same size at its other end, actuating a hori- 
zontal cross-shaft, which actuates another 
horizontal shaft parallel to it by three pairs 
of spur change wheels, all 2 inches pitch 
and 4 inches face; sixteen teeth and fifty- 
four teeth for slow speed, twenty-six teeth 
and forty-four teeth for medium 
speed, and thirty-two teeth and 
thirty-eight teeth for quick speed. 
The last horizontal shaft gives 
motion to a vertical shaft at each 
end by miter wheels, twenty teeth 
2} inches pitch, 4 inches face, and 
these vertical shafts drive hori- 
zontal shafts by similar sized 
miter wheels. Each horizontal 
shaft is of steel, and has a worm 
forged and cut out of the solid on 
it, which engages into a cast-steel 
worm-wheel keyed on to a cast- 
iron chain barrel. The worm is 12 
inches diameter to center of teeth 
and 3} inches pitch, and works in 
an oil bath. The thrust is taken 
by a hardened steel lens at the end 
of the shaft, bearing against a 
strong provision made to receive it 
at the end of the framing. The 
reaction in lowering istaken by an 
ordinary wide collar against the 
bearing brass. There are two 
cast-iron grooved hoisting barrels, 
each 4 feet diameter to the center 
of chain and about 4 feet long, 
and each has a cast-steel worm- 
wheel keyed on one end, having 
seventy teeth 34 inches pitch, 74 
inches face, 78 inches diameter. 
Each barrel is keyed on a steel 
shaft which runs in a bearing at 
each end, bolted on the side 
frames. The hoisting chain is 1% 
inches diameter, passes over four _ 
sheaves in the falling block, and 
three sheaves suspended from a 
strong box girder between the 
side frames, and has the ends fas- 
tened to the two barrels. 

The falling block consists of two 
sides or cheeks of 14 inch thick 
steel plates, through which the 
gudgeons pass; four cast-iron 
grooved chain sheaves, 3 feet 
diameter to center of chain, bushed 
with gun metal, and running upon 
a forged steel axle passing through ~ 
the side plate; and of a bottom 
shaft or crosshead, similarly sup- 
ported in the side plates, and from 
which the ram’s horn hook is sus- 
pended on a live roller bearing, 
consisting of a number of balls 
running in three grooves in the 
top and bottom plates. The three 
top sheaves are like those in the 
falling block, and run on a steel 
axle suspended by two wrought- 
iron slings from a_ crosshead, 
which hangs by a steel bolt from 
a box girder of steel plates and 
angles extending between the side 
frames. 'Chis top sheave block is 
free to revolve on a live roller 
bearing similar to the one for the 
ram’s horn hook. 

The cross traverse gear consists 
of anest of miter wheels on the 











of the way if it is necessary to 
cut an obtuse angle. 

The carriage is provided with oil 
chambers top and bottom, is strongly ribbed 
and has a stroke of 12 inches. The ship- 
ping weight of the machine is about 300 
pounds. 

The machine is made by the Fox Machine 
Co., Grand Rapids, Mich. 

Se 

The streets of Helena, Mon., are not ex- 
actly paved with gold, nor can one pick up 
a livelihood in nuggets from the roadway, 
but cellar digging is apt to uncover enough 
gold to pay for the labor, and sometimes 





UNIVERSAL 


graphic News mentions a series of photo- 
graphs lately taken by Anchutz, of Lissa, 
who has already given to the world some of 
the best instantaneous pictures ever taken. 
The subject of the pictures at present 
under consideration is a dog jumping over a 
small bush. In the act of making one jump, 


the animal has been photographed twenty- 
four separate times, and each picture is not 
a mere silhouette, as was the case with 
Muybridge’s first attempts of this kind, but 
a little picture showing half tone and detail. 








TRIMMER. 


movements, with a steam boiler, coal 
bunker, and feed-water tank, the whole cov- 
ered by a corrugated iron house with angle- 
iron framing. The cylinders are 10 inches 
diameter by 10 inches stroke. The crank- 
shaft carries three nests of miter wheels, 
one for each of the movements—hoisting, 
cross and longitudinal traverse. All the 
handles for governing the three movements 
and for changing speeds are brought to- 
gether to the starting platform, between the 
cylinders. 





crank-shaft, with clutches for re- 
versing, twenty tecth, 2} inches 
pitch, 4 inches face, actuating a 
vertical shaft, which drives a horizontal cross- 
shaft at its lower end by a pair of bevel 
wheels with eighteen and twenty-six teeth, 
24 inches pitch; 4 inches face. This shaft 
drives another horizontal shaft by a similar 
pair of bevel wheels, which has two worms 
forged on it, with worms cut out of the 
solid gearing into cast-steel worm-wheels 
keyed onto two of the axles of the running 
wheels, which are carried across, having a 
wheel keyed on each end. Each worm. 
wheel has thirty-six teeth, 24 inches pitch, 
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4 inches} face, and the worm has a single 
thread. 

The longitudinal traverse gear consists of 
a set of miter wheels and clutches on the 
crank-shaft, like those for the cross traverse, 
giving motion toa horizontal shaft, which 
drives another parallel horizontal shaft by 
two pairs of spur wheels for change of 
speed, having eighteen and eighteen teeth 
and twelve and twenty-four teeth respect- 
ively, 2 inches pitch, 4 inches face. This 
second shaft drives a horizontal cross-shaft 
by a pair of bevel wheels, having twenty 
and twenty-six teeth, 2} inches pitch, 4 
inches face. This latter shaft drives a ver- 
tical shaft on one side of the crab, and 
through it a horizontal square shaft, resting 
in tumbler bearings on the traveler girders, 
by means of two pairs of bevel wheels like 
the last, having twenty and twenty-six 
teeth. At each end this square shaft drives 
a vertical shaft on the end carriage by a 
pair of bevel wheels having twelve and 
thirty-six teeth, 24 inches pitch, 4 inches 
face. Each vertical shaft drives a horizontal 
shalft, crossing the ends of four wheel axles 
at the height of their center line, by a pair 
of bevel wheels having twelve and twenty- 
four teeth, 24 inches 
pitch, 5 inches face. 
This horizontal 
shaft drives four 
running wheels by 
bevel wheels hav- 
ing twelve and 
thirty-six teeth, 23 
inches pitch, 4 
inches face, the 36- 
tooth wheels being 
keyed onto the axles 
of the running 
wheels. Thus four 
wheels in each end 
carriage are geared 
for the longitudinal 
traverse. 

The crab sides are 
made of 4-inch steel 
plates, framed to- 
gether with 3-inch 
by 83-inch by 4-inch 
angle steels, and 
stiffened where 





surface is 560 square feet. A  sheet-iron 
smoke-box with a hinged door, surmounted 
by a short chimney, is fitted to the front 
end of the boiler, as shown. The boiler is 
fitted with all the usual mountings, in- 
cluding feed donkey pump, and lagged with 
Leroy’s nonconducting composition. A 
coal-box is fitted near the front of the boiler 
to contain one ton of coals, or sufficient for 
twenty-four hours’ consumption in ordinary 
work. A feed-water tank is placed on the 
platform on the opposite side of the crab to 
the boiler, to contain 65 cubic feet of water, 
or sufficient for six hours’ ordinary work. 
The main girders are of the box section, 
made of steel plates and angles 7 feet 6 
inches deep by 2 feet 5 inches broad over 
flanges; the top is level, and the underside 
fish bellied, the ends which rest on the end 
carriages being 2 feet 8 inches deep. Each 
of the flanges is made of two plates 4 inch 
thick, extending about 20 feet either side 
of the center, beyond that of one plate only, 
and two angles 44 inches by 44 inches by § 
inch; the webs are ;; inch thick, butt- 


jointed, the joints being covered by flat bars 
6 inches by 4 inch on outside, and 6 inch 
by 3-inch T-stcels 








inside, each T-steel 











necessary, and firm- 














ly framed together 
crosswise. Each 
side frame rests on 
tive double-flanged 





cast-steel running 
wheels, 2 feet 6 











inches diameter on 
the tread, forced or 
keyed onto thcir 
axles. The two 
wheels at the heavy 
end of the crab on 
each side are fixed 
on axles common to 
both sides, so as to 
have four wheels geared up for the traverse. 
All the other wheels have short axles. Each 
wheel has a bearing on each side for the 
axle to runin. These bearings consist of a 
top brass in a cast-iron axle-box, with a lu- 
bricating sponge-box kept up to the bearing 
with a key underneath. 

A platform is formed round the crab, and 
the whole surmounted with a house, framed 
with angle-iron and covered with corrugated 
sheets, as shown. The platform is strong 
enough to carry the boiler on one side, with 
a coal-bunker in the corner, and the feed- 
water tank on the opposite side. 

The boiler is of the cylindrical horizontal 
marine return-tube type, 5 feet 6 inches di- 
ameter, 9 feet 6 inches long, all steel, except 
the tubes, which are wrought-iron. The 
shell is ;5; inch thick, with double-riveted 
lap joints for longitudinal seams, elsewhere 
single-riveted; ends 4 inch thick, each in 
one plate; flue, 2 feet 9 inches diameter, ,'; 
inch thick; fire-box, 4 inch thick; 116 tubes 
2 inches diameter by 8 feet long. The fire- 
box and*ends are efliciently stayed with 
screw and gusset stays in the usual manner, 
suitable for 100 pounds working pressure, 
although the ordinary working pressure is 
to be only 80 pounds. The total heating 











PLAN 


flange, and ;,-inch webs and 6inch by 3- 
inch by 4-inch T stiffeners. The lower 
girder consists of two separate girders con- 
nected together at ends and between the 


wheels, each made of 2-inch web plate, and | 


two angles 3 inches by 3 inches by # inch 
top and bottom. 

The wheels are of cast-steel, double 
flanged, and 2 feet 6 inches diameter on the 
tread. Each is forced on to a short steel 
axle running in an axle-box bearing on 
either side, similar to those of the crab. 
Four of the axles in each end carriage are 
lengthened to carry the bevel wheels already 
described in the longitudinal traverse gear. 
The wheel base of each end carriage is 
about 21 feet, and the length of the carriage 
over all about 24 feet. 

The speeds provided are as follows: 
Hoisting, 2 feet per minute for 150 tons, 
and 4 feet and 6 feet per minute for lighter 
loads. 


LETTERS FROM PRACTICAL MEN. 





Piece-work. 
Editor American Machinist : 

Ihave been very much interested in the 
articles and discussions that have lately ap- 
peared in your paper for and against piece- 
work. I must confess I fail to understand 
how any one can claim that by day-work 
he can produce better work, or compete 
with their more enterprising neighbors who 
have adopted piece-work. 

In your issue of Sept. 3d, Mr. Cairns 
takes the ground that piece-work is unfair 
to the good workman. He takes foundry 
work to prove his statements. Now, any 
one that knows anything about molding or 





foundry work knows that there can be 
nothing more unfair to a good molder than 


| to have a fixed price per day for each man, 


the good and the poor alike. This may not 


Cross traverse, 15 feet per minute. how the case in some foundries, but I know 


Longitudinal traverse, 15 feet per minute for | some proprietors tell their foremen the 


full load, and 30 feet per minute for lighter | 
loads. 





ELEVATION 





















ENO ELEVATION 


ONE HUNDRED AND Firty Ton STEAM TRAVELING CRANE.—SEE PAGE 4. 


being carried up both sides and across the | 
top in one piece, to support the top flange. | | 
The ends of the girders are joined by a/| 


feet above ground, giving a lift of 21 feet. 
The maximum cross traverse is 54 feet. 
Generally the bearings have all brass lin- | 


amount of pay their men must receive, tak- 


|ing it for granted that one man ought to 

The maximum range of lift is from 3 feet | 
to 24 feet from the ground to the bottom of | 
the hook, with the top of the gantry rails 26 | 


be as good as another, and capable of doing 
any job that comes into the shop. 

In your issue of Aug. 6th Mr. Wathey 
makes a good point 
when he says that 
piece-work will 
bring out the best 
qualities of the men; 


this is certainly 
true, for it gives 


the good workman 
what he is worth; 
it gives to the 
ambitious and those 
that are not afraid 
of doing too much 
work a chance to be 
something more 
than common work- 
men. Tothe poor 
workman it does no 
injustice; he re- 
ceives pay for what 
he does, and has no 
cause to complain. 
Mr. Cairns takes 
up this point and 
tries to prove it is 
just the reverse; 
that the poor work- 
man gets the best 
of it. One illustra- 
tion he gives is, 
that a - first-class 
molder gets a steam 
cylinder to make. 
It is a fair day’s 
work, and he gets 
$3 for it. A poor 
hand gets grate 
bars to make; he 
gets 30 cents a flask 
with two patterns 
in it; he makes ten 
| flasks a day, and gets his $3. He then 
| goes on to say that there is ten times more 
labor in making ten flasks of grate bars than 


plate and angle, and are riveted to the top| ings, and suitable lubrication is provided | in making the cylinder, and ten times more 


girder of the end carriage through two 4- 
inch plates. 
Each end carriage consists of one top box | 


throughout. Ladders are fitted where nec- | 
| essary, to give access to the several parts of | 
‘the traveler. All rivet holes are drilled. 


| skill in making the cylinder than in making 
the grate bars. I see no injustice in this, 
|The good molder has the best of it. The 


girder about 13 feet 3 inches long over all, |All gearing and running whecls are of cast- | objection of Mr. Cairns is, the poor molder, 


each end resting on a second box girder | 
about 7 feet long, and riveted to it through 
two #inch plates. Each of these second 
box girders in its turn rests on a double 
bottom girder about 6 feet long, and is 
riveted to it through two 4-inch plates. 
This arrangement insures the uniform dis- 
tribution of the load over the cight wheels 
on which each carriage rests, whilst the 
wheels can adapt themselves to any ine- 
quality of the rails. 

The top girder is 15 inches deep over the 
angles, and 2 feet broad. Each flange con- 
sists of two plates, § inch thick, and two 
angles 3 inches by 3 inches by § inch; the 
webs are ;‘; inch thick, and 6-inch by 3- 
inch by 4-inch T-irons are provided where 
the load is taken up. The second girder is 
12 inches deep over angles by 2 feet broad, 
with one plate § inch thick, and two angles 
3 inches by 2 inehes by 4 inch for each 





steel, and shafts of forged steel. 


TESTS. 


The plates and bars are of mild steel, with 
a tensile strength of not less than twenty- 
eight tons per square inch, an elongation of 
not less than 20 per cent., and a contraction 
of area of 40 per cent. The boiler was tested 
to 150 pounds per square inch by hydraulic 
pressure, 

We are indebted for the illustrations and 
description to eur esteemed contemporary, 
The Engineer, London. 
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The September statement of the Central 
Railroad of New Jersey shows net earnings 
of $529,030—a decrease of $25,743 from the 
corresponding month of last year. The net 
earnings from January 1 to September 30 
were $4,387,744—an increase of $231,534 
over the same time last year. 


by working hard, receives as much pay as 
| the good wo.kman does who takes his time, 
land manages to get in a full day on the 
cylinder. I suppose if the poor workman 
had worked all day and made five flasks of 
grate bars, and received $1.50 for it, he 
would think that it was right. 

He then takes stove plate work. I would 
enjoy seeing Mr. Cairns run a stove plate 
shop on day-work. I think he would havea 
hard time to sell his stoves at a profit. It 
would double the price of stoves, and not 
give so good a stove. There is nothing will 
make a man so careful as to take his lost work 
out of his own pocket. It will make him 
more thoughtful, and in looking after his 
own interest it helps his empleyers. How 
many times I have seen a molder lose every- 
thing he made for two or three days, and if 
on pay day there should be a mistake in 
his pay, how quick he would speak of it, 
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forgetting how many times he had been paid 
for lost work. 

We will take the clerks in our stores; 
each one tries to outsell the other; they 
never think they are ruining the business; 
they know that only by hard work they 
can build up the business; these are the 
men that succeed in life; they have some- 
thing to look forward to. Some day they 
will be in business for themselves. How 
many molders do we see that will ever be 
in business for themselves? Not many. 
Yet once in a while we see one, and if you 
could follow that man’s life from the day 
he came into the shop until he owned one 
himself, you would find he never set his 
day’s work by what his neighbor did. He 
did not stop to tell some story of a big piece 
he made once; his place was on his own 
floor, and there you were sure to find him. 
In speaking of him people say he is lucky. 
It is not luck; it is energy and push which 
raised him above a common workman, and 
years afterwards he can look back and see 
one who came into the shop before he did, 
plodding along, thinking only to have pay 
day come, and grumbling because some one 
else is getting rich, while he gets only a 
living. These are the kind that always say 
so many flasks are a day’s work, and he 
could always manage to get his time in on 
them, and when some one with a little vim 
was put on this job, and did one-third more, 
and did it easier, he was accused of trying 
to ruin the business. I have heard these 
same arguments brought up a great many 
times in the last twenty years. 

It is the men that are afraid of doing a 
fair day’s work that are ruining the busi- 
ness; they are the ones that compel the 
proprietors to adopt piece-work, because 
they will not work as they have been paid 
for doing. Every man knows when he leaves 
the shop at night whether he has done what 
is right or not ; it will not be necessary for 
his foreman to tell him that he has been 
paid to work ten hours and has only 
worked nine hours. 

By piece-work we have no trouble of this 
kind; every man gets paid for every per- 
fect casting he makes; he expects nothing 
for bad work, and takes greater pains to 
turn out only good work, knowing it is for 
his own interest, as well as that of his em- 
ployers. Justice. 


Vise Suggestions, 
Editor American Machinist : 

Noting the limited clamping effect in the 
ordinary vise, I have made a calculation of 
the power developed by the screw as fol- 
lows. The proportions are purely hypo- 
thetical, and not those of any vise made, to 
my knowledge : 

The screw D in Fig. 1, if it has three 
threads to an inch and its mean diameter is 
one inch, has power the same as a wedge 
nine and forty-two hundredth inches long 
and one inch thick at the head. That is, it 
multiplies power nine and forty-two hun- 
dredth times, less friction. Then if the 
lever C be twelve inches long from the cen- 


ter of the screw, it is equal to twenty-four 


radii of the screw, and has power as twenty- 
four to one. Therefore the power develop- 
able in the screw is 
24 X 9.42 = 226.08. 
Discarding the fraction, it is evident that a 
man exerting two hundred pounds of force 

















at the end of the lever C should, if there 
were no friction, clamp a piece within the 
jaws of the vise by a pressure equal to 
forty-five thousand two hundred pounds! 
More than twenty-two and one-half tons ! 

Every person who uses a vise knows, of 
course, that no such pressure is ever pro- 
duced between the jaws of any one ever 
made, and that no vise made would be 
strong enough to stand such pressure if it 
were produced. He knows also that the 
loss is due to friction. 

The friction that exists at any time ina 
vise may easily be found, thus: It is evident 
that the pressure between the jaws would 
reverse the screw and relieve itself if it were 
not for the friction in the different parts of 
the screw. It is evident also that this press- 
ure is equal to the force multiplied from the 














lever, less this friction, and that the friction 
at the first moment of reversal is practi- 
cally equal to the friction at the last moment 
of forward effort. 

The force required to start open a vise at 
the first moment of such start must be equal 
to the force consumed in friction at the last 
moment of the effort to clamp. And the 
whole force required to release a piece is 
equal to the power lost in friction in elamp- 
ing that piece, less such friction as may have 
been produced in resistance to work accom- 
plished. Work accomplished is such as 
squeezing a piece of lead thinner or forcing 
a drift through a hole. 

Now, if a piece be placed within the jaws 
of a vise having the proportions described 
above, and arranged so that when it is 
clamped the lever will lie horizontally, then 
if a weight of two hundred pounds be hung 
on the end of this lever, and such weight be 
permitted to tighten the vise, we know that 
there is a pressure of forty-five thousand 
two hundred pounds, less the friction, on 
the piece between the jaws. 

To weigh this friction we have but to 
slide the lever through to the other side, and 
hang on such weight as may be necessary to 
release the screw. If this weight be one 
hundred and eighty pounds, then nine- 
tenths of the force has been lost in friction, 
and the pressure on the piece within the 
jaws is only four thousand five hundred and 
twenty pounds, or about two gross tons. If 
it takes any other weight to release the vise, 
the friction may be found in the same way. 

It is well known that the bench vise has 
more friction than the standing vise, because 
it has large sliding surfaces, while the stand- 
ing vise is hinged at a distance from the 
screw. 

In the vise shown in the sketch the fric- 
tion rolls A and B are each held back against 
shoulders by the springs # and F. These 
springs are just stiff enough, so that the or- 
dinary sliding movements of the front jaw 
will not disturb them. Each has room to 
move two inches with the slide. 

When the jaws come together, as in the 
sketch, or with a piece between them, the 
moment a clamping strain is put on the 
screw the leverage places all the sliding 
friction on these two rollers, and they will 
move with the slide just one-half as fast as 
the slide moves. This changes the sliding 


friction toa rolling friction, and will, I be- 
lieve, give results equal to the old standing 
vise in that particular. 

When the strain in the screw is released 




















lies on the extension H of the nut J, and 
passes through the bench, and, as usual, has 
a nut and washer beneath. 

It is evident that all the friction that can 
practically be taken from this vise thus is re- 
moved—lI estimate it about half—and while 
one-half still remains, it does not seem ad- 
visable to tamper with the nut. Yet Fig. 2 
shows a differential nut, which might operate 
well. 

In Fig. 2 is shown the nut A, having the 
internal nut B and a torsional spring C. If 
the thread within the nut B be three to the 
inch, and if the thread outside of it be nine 
to the inch, then their powers are, of course, 
three to one. 

The spring @ is a stiff one, and can only 
be sprung by considerable force, and it per- 
mits the nut B to make a quarter turn in 
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RustTine In STEAM PIPEs. 


the nut A. Under a great strain the friction 
within the inner nut is strong enough to 
turn that nut and overcome this spring. 
This probably always would be done at the 
moment of final strain, and it would multi- 
ply the power at that point by three, less 
the force of the spring. Of course, when 
the screw is reversed, the force of the spring 
and the friction combined would bring this 
nut back against its shoulder. 

My purpose in all this description is to 
show where there is a great loss, and to indi- 
cate the remedy that is suggested to me by 
a long practical experience. The remedy I 
show is not the only one, and probably is 
not the best one, but it is a remedy of some 
kind and a practical one, as far as it is 
recommended and shown in Fig. 1. 

A. D. Pentz. 


Peculiar Rusting in Steam Pipes—New 
Pipe Cutter Wanted. 
Editor American Machinist : 

It is infrequent that wrought-iron steam 
pipes are affected with internal rust, that is, 
those which are well drained and in constant 
use. It has been a surprise to me that dur- 
ing the past year I have had to repair as 
many as a dozen places in a‘single line 
about eight hundred feet 
long. The pressure in this 
pipe is reduced to fifteen 
pounds, and steam is only 
used during the heating 
season—say from Septem- 
ber to May. This line was 
erected some ten years ago 
by myself, and care was 
taken that it was put up 
straight, with a uniform 
downward pitch of five 
inches in every hundred 
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feet. These leaks appear as 
shown in sketch, and are 
probably due to the burr 
turned up on the inside of 
the pipe by the disk or 
wheel pipe cutter, as they 
are all on the bottom and on 
the side from which the 
steam comes. When the 
steam is on, it is not likely 
that there is much active 
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the springs will return the friction rolls to{ corrosion, but when the pipe is out of use, 


their first positions. 

The remaining friction is on the screw, 
within the nut J, and at the pushing shoul- 
der J. To relieve this last friction I place 
hardened balls under the shoulder J. This 


is probably all that can be done with that | 


shoulder. These balls are held between con- 
cave hardened washers, as shown. 

In vises where the nuts are dovetailed into 
the stock-piece I have noticed that such nuts 
get loose and bind the screw. To obviate 
this I have here indicated a way they may 
may be bolted down with the stock-piece, in 





little pools collect in all these places, and 
get in their work during the summer; and 
when steam is turned on again it loosens the 
scab of rust and leaves the raw iron exposed 
for further corrosion. From an examina- 
tion made at some joints where there has 
not as yet been any leak, I have good 
reasons to expect a prosperous winter in 
the repair line. 

Now will somebody invent a pipe cutter 
that will cut the ends off square and leave 
the pipe straight and clean? The roller 
cutter fixes the outside all right, so that dies 


addition to the dovetailing. The bolt head | catch without filing off the burr, but that 








does not help the inside, which is left with 
this circular dam, that not only induces the 
trouble I have referred to, but it reduces the 
effective area of the pipe and increases the 
friction of flowing liquids or gases. 
PETER H. BULLOCH 

Cores and Core Makers. 
Editor American Machinist : 

The engravings of Rollanson Gas Engine, 
illustrated in your paper Sept. 17, page 2, 
Fig. 3, show the cores in the combustion 
chamber, and as I had the pleasure of seeing 
that work done, I would like to say a few 
words on the construction of the cores, as 
they all are shown in Fig. 3, except one, 
which shows that core making is almost a 
trade by itself. The core c is a common 
core, but the jacket A and B are peculiar 
cores, surrounded by 4" of iron, and with 
only 4 places to fasten and let the air off, as 
everything is plugged up when finished. 
The one core not shown is also a very pecu- 
liar one, and a very nice job to see it and 
get the air off. Any one who looks at the 
engraving, Fig. 3, can imagine that it is a 
very nice piece of core work ; but as the core 
boxes were devised and made by a very 
skillful and practical pattern maker, it was a 
great benefit and help to the molder. None 
of these cores except the center one were 
over 34” thick, and the metal not over ” sur- 
rounding it, and as every jacket was put 
under high pressure, very good and sound 
castings were necessary, and it was well un- 
derstood that nothing else would be ac- 
cepted. Skill and forethought were required 
to fulfill the conditions, and they were filled 
with good satisfaction. Molding the com- 
bustion chamber of the engine was very sim- 
ple, as the cores were all fastened together 
on one core, and that was so constructed that 
the molder could not put the core wrong 
in the mold, and everything came easily 
as it required, and I can say it was a very 
nice piece of work. When the pattern 
maker brought the pattern and the core 
boxes to the foundry, I said they were very 
crooked cores. He said, ‘‘ Well, they were 
made in England.” ‘‘ Well,” I said, ‘if 
they made them in England they can be 
made in America,” and so they were, and 
gave good satisfaction. The whole job 
shows, I think, how important it is that 
molders should thoroughly master the art of 
core making—an art which unquestionably 
few of them ever do thoroughly master. 
VALENTINE GEISELHART. 


Banking Fires. 
Editor American Machinist : 

Is there any economy in banking the fire 
under a steam boiler over night? The 
above question has been having somewhat 
of an airing of late, without any definite 
conclusions. Some engineers habitually and 
systematically practice banking, without any 
consideration as to economy, while others 
persist in doing so for convenience. It must 
be admitted that it is very convenient to 
have a little fire in the furnace of mornings, 
especially when the fireman is late to his 
work. 

I have heard men say that it is cheaper to 
purchase kindling wood for the purpose of 
starting a fresh fire each morning than to 
use coal to bank the fire with. While I 
have curious doubts of the economy of this 
plan, still a great deal depends upon cir- 
cumstances. I have run steam plants where 
eight scoopsful of coal—very small scoops, 
too—would bank two fires in a single fur- 
nace under two boilers. The working press- 
ure was 60 to 65 pounds. On entering the 
boiler room of mornings there would seldom 
be less than 35 pounds pressure. Uncover, 
break up, and spread the fire, throw two or 
three scoopsful of coal in each of the three 
doors, then by the time three or four oil 
cups were filled, and other little necessaries 
attended to, there would be sufticient steam 
to start the work. I have many times per- 
formed this, and had the work going within 
fifteen minutes from the time I entered the 
boiler room. Quite convenient, you sce, 
when the fireman is late; and I don’t believe 
that bought kindling wood could economize 
much in such cases, for the simple reason 
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that the banked fire maintained a little 
pressure through the night, where, without 
the banked fire, there would have been no 
pressure. 

One fillings up of coal banked the fire; 
another filling up of coal in the morning, 
and in less than ten minutes sufficient press- 
ure for all purposes. Without a banked 
fire at least two fillings of coal will be re- 
quired, possibly three. 

Ihave known men to manage their fur- 
naces in a most wasteful and reckless man- 
ner, and bank their fires at the same time; 
but this was for convenience sake. They 
banked their fires all right, but left the fur- 
nace doors open, with the draught on. This 
practice isan injury to the boilers, and is 
wasteful to the extent of the fuel required 
to replace the heat carried up the smoke- 
stack during the night. To bank a fire suc- 
cessfully, the following must be observed: 
see that the draught is entirely removed 
from the boiler by closing a good, tight 
damper, and, to make sure of this, open the 
smoke box doors; bank the fire with fine 
coal—the finer the coal the less coal is re- 
quired; and also less covering is required to 
keep it from breaking out. Close the ash pit 
doors, also the furnace doors, and dampen 
the ashes a little, that are to be used in cov- 
ering the banked fire, with water. 

I have used sheet-iron caps with success 
for flue boilers; cut around cap for each 
flue that will just fit inside the flue at front 
end, rivet a handle on each cap, and after 
banking the fire place them in the ends of 
the flues. Or if a tubular boiler, make one 
cap for each boiler in size to fit over the en- 
tire tube area, and brace it hard against the 
tubes, thus making doubly sure that no 
draught will pass through the boiler. 

S. A. Smrru. 


Efficiency of Non-condensing Com- 
(pound Engines, 
Editor American Machinist : 

In a recent issue of your paper, ‘‘ Critic” 
reprints an item from the London Engineer- 
ing on the above subject, and propounds 
with it a series of questions which are to be 
commended for their directness. A suitable 
answer to these questions would be of great 
service to your readers, and I only regret 
that time on my part, amd space on yours, 
does not permit of opening them as fully as 
they deserve. 

For convenience, I repeat the article from 
Engineering referred to, and as under the 
questions of ‘‘ Critic” it separates itself into 
two statements, I would indicate them by 
paragraphs (@) and (0). 

Engineering says: ‘‘(a) Non-condensing 
compounds are built, but do not as yet give 
great satisfaction unless carefully designed 
for a constant load. With variable loads, 
where the variation is great, they are of lit- 
tle value; until higher pressures become 
more common they are impracticable under 
such conditions; and 

(6) With good loads, such as to maintain 
constantly about six expansions, and 120 
pounds boiler pressure, these engines have 
about the same economy as simple Corliss 
non-condensing engines with 80 pounds 
boiler pressure.” 

I further repeat ‘‘Critic’s” questions 
seriatim, and beg his pardon for answering 
them dogmatically. 

‘* First. Is it true?” (a) Yes, in England; 
and until within three years in this country. 
(b) No. 

“* Second. If so, why is it true?” (a) As 
briefly as possible, because the compound 
engine, non condensing, at its best perform- 
ance will exhaust from the low-pressure 
cylinder at a pressure 2 to 6 pounds above 
atmosphere, and somewhere within the 
power corresponding to these limits the en- 
gine will be rated. Such an engine will be 
limited in its economy toa very short range 
of power, for the reason that its valve 
motion will not permit of any great increase 
beyond its rated power, and any material de- 
crease below its rated power at once brings 
the expansion curve in the low-pressure 
cylinder below atmosphere. In other words, 
decrease of load tells upon the compound 
engine somewhat sooner, and much more 





severely, than upon the non-compound en- 
gine. The loss commences the moment the 
expansion line crosses the atmospheric line, 
or, more strictly, the moment it crosses a 
line parallel to the atmospheric line, and at 
a distance above it representing the mean 
effective pressure necessary to carry the 
frictional load of the engine. When expan- 
sion falls to this point, the low-pressure 
cylinder becomes an air-pump over more or 
less of its stroke, the power to drive which 
must come from the high-pressure cylinder 
alone. Under the light loads common in 
many industries, the low-pressure cylinder 
is thus a positive resistance for the greater 
portion of its stroke. This will be made 
very clear by Fig. 1, which is a diagram 
taken with a 10-pound spring from the low- 
pressure cylinder of a Corliss cross-com- 
pound non-condensing engine. Steam was 
cut off at the point A, and at once expanded 
to a negative terminal pressure of 8 pounds 
below atmosphere at B; in other words, 
there was a vacuum of 8 pounds in the cyl- 
inder at the moment of exhaust. . When the 
exhaust valve opened, an inrush of air took 
place, and the weight and velocity of air in 





the low-pressure piston against a vacuum, 
and 66 H. P. was left for useful work, at the 
cost of a net fuel consumption far worse 
than the rudest full-stroke engine of fifty 
years ago. (It is proper to state that this 
engine was designed to ultimately drive a 
much heavier load.) 

‘* Third, Have any experimental data on 
the subject been published?” So far asI 
am aware, nothing has been published bear- 
ing upon this subject until a recent pam- 
phlet entitled ‘‘ Notes on Power Plants,” 
issued by the concern of which I am a mem- 
ber. Builders of high speed compound en- 
gines in this country, knowing of the facts 
above indicated, have naturally not been 
anxious to give them wide publicity. On 
our own part, we have refrained from claim- 
ing too much for the results of our design 
until it was definitely settled under con- 
ditions of practice, such as are brought in 
by electric railways and the like. 

** Fourth. Is it necessarily true in the 
nature of things, or is there no remedy?” It 
was a part of the writer’s experience, some 
five years ago, to be connected with the 
original design of a compound engine in 
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Fig. 2. 


Fig. 3. 








EFFICIENCY OF NON-CONDENSING COMPOUND ENGINES. 


the long exhaust pipe caused a back press- 
ure due toits momentum, amounting to a 
maximum of 44 pounds above atmosphere 
at C, the rebound of which carried the line 
again below atmosphere at D. 

It will be seen that the expansion line 
crosses the atmospheric line at a point repre- 
senting 7, of the stroke. The motive value 
of the low-pressure cylinder is represented 
by the area A D, equivalent in this engine 
to 50.4 H. P., and operating through ;', of 
the stroke. For the remaining ;'5 of the 
stroke, the low-pressure cylinder was 
dragged against an average vacuum of 54 
pounds, and returned against an average 
back pressure of 3 pounds, representing a 
total resistance of 170.5 H. P. The net re- 
sult of the low-pressure cylinder was, there- 
fore, 50.4—170.5 H. P., or a dead load with- 
in the engine itself of 120.1H.P. What 
rational manufacturer would think of run- 
ning an engine with 120 H. P. constantly 
applied to a brake on the band wheel? Yet 
this is precisely what was done in this case. 
Or, to put it still more forcibly, the high- 
pressure cylinder was developing 186 H. P., 
of which 120 H. P. was used up in dragging 





which the above problem was fully dis- 
cussed. It was foreseen that a compound 
engine in moderate and small sizes, to be 
commercially successful must possess two 
features. The vast majority of users of en- 
gines are without sufficient water for con- 
densation, and a compound engine must, 
therefore, be independent of a condenser in 
securing its full relative economy. Again, 
many lines of ordinary manufacture, such as 
relays to water power, electric lighting, and, 
notably, street railway service, involve 
widely varying loads, xnd a non-condensing 
compound must consequently be able to 
meet the extreme of light loads, even down 
to the friction of the engine, with practi- 
cally undiminished economy. This is sim- 
ply saying that the expansion in the low- 
pressure cylinder must not fall below at- 
mosphere under the lightest loads. A care- 
ful study of this problem revealed the func 
tions of a fixed intermediate clearance, 
always in communication with the high- 
pressure cylinder, and having a volume 
bearing the same ratio to that of the high- 
pressure cylinder that the high-pressure cy]l- 
inder bears to the low-pressure. Diagrams 





were laid out on this principle and justified 
until the best theoretical results were ob- 
tained. The designs were then laid down 
on these lines, and the subsequent perform- 
ance of the engines, of which some 600 have 
been built, have fully confirmed the judg- 
ment of the designers. 

The effect of this constant clearance is to 
supply sufficient steam to the low-pressure 
cylinder under light loads to hold its ex- 
pansion curve up to atmosphere, and at the 
same time leave a sufficient clearance vol- 
ume in the high-pressure cylinder to permit 
of governing the engine on its compression 
under light loads. The engines thus con- 
structed are found to be as perfect in regu- 
lation as it is possible for any steam engine 
to be, and Figs. 2 and 3 will indicate to the 
engineer how closely the fundamental 
theory has been carried out in practice. A 
recent test on an engine of this type, of 
nominally 150 H. P., showed the following 
duty in pounds of steam condensed from the 
exhaust over a variation of load ranging 
from 50 to 210 H. P.: 


50 horse-power. 28.8 pounds. 
80 = 24.6 be 


100 = 22.4 a 
115 be 22.2 sy 
140 ve 22.2 * 
170 a 21.9 eS 
210 ae 22,6 ve 


Steam pressure carried was 120 pounds, 
and all the steam passing through the en- 
gine, including entrainment, was condensed 
in a surface condenser and charged against 
the engine. The performance over so wide 
a range of load is remarkable in the light of 
foregoing practice. When it is remembered 
that the best recorded performance of Cor- 
liss non-compound non-condensing engines 
ranges from 26 to 382 pounds when in good 
condition, the above facts would seem to 
fully answer the statements made in Hngi- 
neering. Wo. LEE CuurcH. 

_ Ope 
Trial Trip of the Ferryboat “Cincinnati.” 





The double-deck screw propeller ferry- 
boat ‘‘ Cincinnati,” of which we have given 
an illustrated description in our issue of No- 
vember 12, made her ‘final trial trip on the 
7th inst. Her appearance and performance 
elicited the highest praise from the numer- 
ous invited guests, among whom were many 
prominent marine and mechanical engineers. 
Her steering and maneuvering powers are 
all that can be desired, and the ventilating 
system, as well as the electric light plant, 
worked excellently. 

The main engines worked equally satisfac- 
torily, and caused scarcely any tremor in 
either the lower or upper cabins. The suc- 
cessful effort of the Pennsylvania R. R. in 
providing safe and com*éortable transit 
across the river will certainly be appreciated 
by its many patrons. 

The boat started from Jersey City, ran to 
the Brooklyn Bridge, and returned to the 
slip of the Cortlandt street ferry house, 
showing the ease with which a landing 
could be made, and then proceeded up the 
Hudson. The trip, of about four hours 
duration, was enjoyed by all, and the lunch- 
eon gave ample evidence of the liberality of 
the Pennsylvania R. R. 

aiiiinniaiiaia. 
Infringing on an Ancient Idea. 








‘*There is no new thing under the sun.” 
Messrs. Roberson, of Long Acre, in the 
course of their business of supplying artists 
with pigments, become possessed from time 
to time of remains of the great Egyptians, 
to be in due course ground up by them, and 
sold in tubes as ‘‘mummy” paint. The 
firm recently lent a piece of the beautifully 
woven and preserved linen bandages, in 
which a high priest and keeper of the baths 
had been preserved, to be shown at some 
conversazione or lecture in the Midlands, 

The texture and quality excited great 
admiration among the audience, which cul- 
minated in something like astonishment 
upon the declaration of a manufacturer that 
this fabric, woven perhaps by a contempo- 
rary of Moses, contained the same disposi- 
tion of threads which he had independently 
invented and patented only a year ago,— 
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An Expensive Kind of Friction. 


Most mechanics understand perfectly well 
that friction is a thing that is to be avoided 
so far as possible, and they will always take 
considerable pains to get rid of it so far as 
may be. But there is one kind of friction 
often found in machine shops, which the 
mechanics in charge of those shops do not 
seem to fully understand the importance of 
getting rid of, and which is, therefore, al. 
lowed to continue, to the detriment of the 
work, and to the injury of the business. 
We refer to friction between men connected 
with the shop in one capacity or another. 
This may be, and often is, the most ex- 
pensive and the most disastrous friction 
which can be allowed to exist in a shop, and 
it should be the especial object of every one 
who is responsible for the management of a 
shop to see to it, if possible, that no friction 
of that kind is developed, or, if developed, 
that it be removed as soon as practicable. 

Two men working side by side in a shop, 
who for any reason fail to agree fairly well, 
will neither of them do as much work nor 
as good work as if they do agree and are 
ready to help instead of to hinder each 
other at every opportunity. Such friction 
as this is especially injurious when it exists 
between the body of men in the shop, and 
some one man with whom they are thrown 
continually into contact. Suppose it to be 
the man who is in charge of the tool room, 
for instance. If fer any reason the men in 
the shop, or any considerable part of them, 
are ‘‘down on him,” it results in friction 
which will cost the proprietor dearly, unless 
it is promptly removed. For in such a case, 
each side is very apt to be looking all the 
time for an opportunity to get the other 
into some difficulty, instead of working to- 
gether for the avoidance and prevention of 
difficulties so far as practicable. If the 
tool room man sees that some of the work 
in the shop is not going as it ought, then, 
instead of going frankly to the person re. 
sponsible for it, and calling his attention to 
it, as he would if on friendly terms with 
him, he ‘‘layslow” and chuckles over it, 
and calls the attention of his friends or ‘‘ his 
crowd ” to the ‘‘ hole that fellow is getting 
himself into,” and if it turns out to be a real 
blunder, the total cost of that blunder to 
the proprietor is not alone what such a mis- 
take should cost, but something additional 
to cover the time spent in discussing it, and 
chuckling over it. The men in the shop 
return the compliment with compound in- 
terest whenever they get the opportunity, 
and thus not only are there more mistakes 
made than there should be, but each and 
every one of them is more expensive than 
it need be. 

The matter is likely to be somewhat worse 
where the friction exists between the men 
in the shop and their foreman. There are 
a thousand ways in which men can ‘“ get 
the best of ” a foreman whom they do not 


like, and on the other hand there are a 
thousand ways in which they can help along 


a foreman whom they do like, and the 
difference between these two conditions of 
things may represent thousands of dollars 
per year to a proprietor, and possibly the 
difference between commercial success and 
failure. 

Friction between the superintendent and 
the foreman is equally disastrous to the 
success of the enterprise with which they 
are connected, and which they are employed 
ang paid to advance. Whether it originates 
in jealousy, or in some other motive, friction 
of that kind which resultsin preventing a 
shop superintendent and his foreman from 
being entirely frank with each other, and 
from co-operating heartily for the success of 
whatever may be in hand, is fearfully ex- 
pensive, and, where profits are not heavy, is 
ruinous. 

The same may be said for friction exist- 
ing between the drafting room and other 
departments, between the pattern shop and 
the foundry, or between the proprietor 
himself and any of the departments. 

And it is to be remembered that such fric- 
tion as we speak of—continued and chronic 
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should not be‘regarded as one of the in- 
evitable accompaniments of a manufactur- 
ing business, a necessary evil which must 
be put up with as best it may. There is 
always a way to remove such friction, and, 
if it cannot be removed in any other way, 
then heroic measures should be unhesitat- 
ingly resorted to. 

The signs of such friction in the shop are 
as unmistakable as those of any other kind 
of friction, and are readily detected by him 
who is looking for them; they should be 
acted upon in much the same way that signs 
of friction in a machine are acted upon by 
the machinist. If there is undue friction 
in a machine, we know that there is some- 
thing wrong, and that it will pay to remove 
that friction, if possible. Ifa better quality 
of oil, or oil more plentifully or more often 
applied will do it, then well enough, but if 
these will not suffice, then there must be 
some rearrangement of things, and so it 
must be with the friction between men con- 
nected with the shop; when it is discovered 
to exist, attention should be called to it, 
and it should be explained that such friction 
prevents the men concerned in it from doing 
their full duty to the establishment, and 
that for this reason, if not for the reason of 
its disagreeableness, it must be reduced to 
the normal amount. Lines must be drawn 
for all the parties concerned, each being 
given to understand distinctly just hew far 
his authority extends, and what he will be 
held accountable for. Each must under- 
stand that he must not trespass upon the 
rights nor usurp the authority of another, 
and that harmonious working is especially 
desired. This may be said to be analagous 
to the cleaning of the bearings, smoothing 
them up, and making arrangements for 
their systematic lubrication. If this does 
not suffice, then there must be a rearrange- 
ment of the parts—in other words, a change 
of men. If there isconstant friction between 
a machine shop foreman and the men work- 
ing under his direction, it may be depended 
upon that either the men are to blame for 
it or the foreman is to blame for it—usu- 
ally the latter. It should be the business of 
the superintendent or proprietor to investi- 
gate the cause of it, and to remove it at all 
hazards. The most expensive friction found 
in machine shops is not always in the ma- 
chinery. 

eee ee ee 

The report of the Rapid Transit Com- 
mission of this city having been made pub- 
lic and having met with a very favorable 
reception from engineers and the public 
generally, the next question is as to the 
possibility of making the roads as proposed 
pay dividends upon the investment of about 
one hundred millions of dollars, which it 
would probably cost to build them. The 
newspapers which are favorable to the road 
and hope to see it built are of course stout- 
ly maintaining that those who take stock in 
the enterprise will, within a few years of its 
completion, be accumulating wealth very 
rapidly. The need of rapid transit for New 
York is so great and so apparent that it 
would seem that some road for supplying it 
ought to be made to pay, and if any road 
would pay, then the one proposed by the 
commission over the proposed route cer- 
tainly ought to. 
And taking a broad view of the matter, 
there can be, of course, no doubt that the 
values derived from such a road would pay 
handsomely for its construction. But the 
trouble with this, and all similar engineering 
enterprises, is that those who receive most 
benefit from them cannot be made to pay 
anything like their fair share of the expense 
involved. 
It is perfectly safe to say that land specu- 
lstors will make far more from this road than 
its stockholders ever can. 
Profits of ordinary business or manufac 
turing operations will not be largely in- 
creased by the road, nor will wages, nor the 
values of machine shops nor their products. 
But the price of vacant lots and rents will 
be very much increased, and if such im- 
provements as this, which must necessarily 
be a monopoly, could be carried out by the 





friction—there is absolutely no need for. It 





from those receiving the resultant bencfits, 
instead of being levied upon manufacturing 
and business interests, we should see far 
more great engineering work carried on. 
No doubt the stockholders of ghe elevated 
roads quiet their consciences, when pockct- 
ing their enormous dividends upon watered 
stock, by thethought that land ownersin New 
York have made and are making from 
the road far more than its owners can ever 
hope to make ; but where do the great body 
of working citizens come in, who are really 
doing the world’s work in shops, offices and 
stores? They are simply permitted to use 
the road upon paying full value for the serv- 
ice. The world’s work is not done by cor- 
ner lot speculators, but by those who, by 
their individual efforts, create values of some 
kind, and the feeling is becoming general 
that their burdens should be lightened 
somewhat. 

>> 


Alfred C. Hobbs. 


Mr. Alfred C. Hobbs, of Bridgeport, 
Conn., died in that city on the 6th inst., at 
the age of 88 years. Few mechanics live to 
be better or more widely known than Mr. 
IIobbs, whose fame as an expert on locks 
became, in the early fifties, worldwide. At 
that time in London and other parts of Eng- 
land he opened easily, and in a surprisingly 
short time, locks, which it had been sup- 
posed were absolutely invulaerable, his ex- 
ploits in this line astonishing the mechanical 
world, and leading to the complete revolu- 
tion of the art of lock-making. He was led 
to this in a direct business way, he being 
connected with a lock-making firm in this 
city whose locks were usually put in to take 
the place of those of other makers so easily 
opened by him. In our issue of October 13, 
1888, there will be found an extended ac- 
count of his exploits in this line in connec- 
tion with an account of some of the things 
seen at the works of the Union Metallic 
Cartridge Company, of which he was super- 
intendent, and in which position he showed 
rare abilities and developed many highly in- 
genious machines and mechanical operations. 
He was a member of the American Society 
of Mechanical Engineers, of the Society of 
Arts of England, and associate of the Insti- 
tute of Civil Engineers, by whom he was 
awarded the Telford medal—the highest 
honor awarded by that society, and the third 
medal brought to this country, 

———_-_*<p>o —_—___—_ 
Literary Notes. 


We have received a copy of the ‘‘ Year 
Book of the Department of Engineering 
of the Brooklyn Institute for 1891-2.” This 
is an institution which is doing a good work 
in the direction of stimulating and keeping 
up interest in engineering matters— the 
list of officers and members, with the pro- 
gram of past and future proceedings, show- 
ing that it is a live institution. Eight regu- 
lar monthly meetings will be held during 
the 1891-2 season, on the second Tuesday 
evening of each month, at which lectures or 
papers will be delivered by Robert W. 
Hunt, M. E., president of the A. 8S. M. E.; 
Prof. J. E. Denton; Dr. Charles E. Emery, 
C. E.; Dr. Rossiter W. Raymond; Oberlin 
Smith, M. E.; Louis Durinage, M. E., and 
Prof. Robert H. Thurston. 


CONSTRUCTION AND USE OF MILLING Ma- 
CHINES.—This is a new edition of the Brown 
& Sharpe Manufacturing Company’s Treat- 
ise on Plain and Universal Milling Machines, 
in which there is a great deal that is entirely 
new matter, and though the illustrations 
and text relate specially to the machines 
made by that firm, the book yet constitutes 
the most complete and comprehensive treat- 
ise on the subject of milling in general that 
has ever been published, the results of ex- 
perience as there recorded being valuable to 
him who, either as a novice or as an expert, 
has to do with the management or operation 
of any kind of milling machines, whether 
made by the publishers of this book or by 
other builders. The first part of the book 
is taken up with complete illustrated de- 
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the attachments for them, the balance of 93 
pages being devoted to chapters on the care 
and use of milling machines; degree of skill 
required to successfully and economically 
operate them; cutters most advantageously 
used on them for all varieties of work; best 
methods of doing work, with illustrations ; 
illustrations and complete list of all milling 
operations perf: rmed upon sonie of the ma- 
chines built in the works, accompanied by 
discussion of the best speeds, feeds, meth- 
ods of handling the machines, etc ; a chap- 
ter in which the subject of ordinary index- 
ing is fully discussed, and another in which 
‘‘Compound Indexing ” is fully explained, 
and complete tables given by which any 
number can be indexed; this part of the 
work being credited to Mr. Walter Gribben 
and other writers in the AMERICAN MACHIN- 
1st. In the book, however, the tables and 
other information relating to the subject are 
carried out more extensively than was prac- 
tical in our columns. The last chapter is 
devoted to the subject of cutting spirals, 
the matter being broadly treated, and with 
full and complete illustrations and tables. 
The experience of mechanics every where— 
both in this country and in England—has 
been liberally drawn upon for the matter 
contained in the book, and as this has been 
edited by a firm who have for years made a 
special study of milling machine construc- 
tions and of milling operations, it may rea- 
sonably be expected to be what it is, 7. ¢., a 
thorough, reliable and comprehensive book, 
invaluable to him who wishes to be thor- 
oughly conversant with the subject of mill- 
ing. We shall be doing a service to those 
who have or may receive the book by stat- 
ing that in the heading of the third columns 
of the tables of compound index movements 
(pages 137 to 141) there is a typographical 
error, Which, though made clear by the con- 
text, page 136, may possibly cause some 
confusion. The heading as it appears reads 
‘‘Error on Diametral Pitch,” whereas it 
should read, ‘‘ Error on One Inch Diamet- 
ral Pitch.” Brown & Sbarpe Mfg. Co., 
publishers, Providence, R. I. Price, cloth, 
$1.60; paper, 75 cents. 


eg PIONS amp 
(UES a smERS 


Questions of general interest relating to subjects dis- 
cussed in our columns wiil receive attention in this 
depariment. The writer's name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 























(496) A. H., ——, writes: Suppose I have 
a piece of work held in the chuck of an 
ordinary lathe, and find that in boring a 2” 
hole 6" deep, itis ," larger at the back, 
with a gradual taper from end to end. 
Which way bas the front bearing moved, 
forward or backward? A.—It has moved 
forward. 


(497) L. R. B, ——, writes: I would 
like to know the simplest method for gear- 
ing alathe simple and compound for cutting 
threads of any pitch. .A.—You will find the 
simplest rules we know how to frame for this 
in our issue of March 12, answer to Question 
No. 121. This question is so often repeated, 
that, in justice to others who are waiting 
for answers, we cannot print it twiee in the 
same volume. 


(498) J. G., Waltham, Mass., writes: We 
have had a little dispute regarding the use 
of the terms bush or bushing, and would 
like to know which, in your opinion, is 
right. A.—We think that either may be 
considered to be right, although there should 
perhaps be a little preference for the term 
bushing, because it distinguishes the machin- 
ists’ bushing from the ordinary bush which 
grows. 


(499) L. B., St. Louis, writes: I would 
like to know the method of cutting fine 
threads on steel about 4” long, 100 to the inch, 
as on Edison’s phonograph. I have accom- 
plished it by the use of a black diamond, 
but it is too expensive a process. A—We 
should do it in a lathe in the same manner as 
any other thread is cut. Such a job is by 
no means beyond the skill of a good me- 
chanic using ordinary appliances, if he has 
a good lathe which is adapted for fine work. 
Any machine shop in which good tool work 


is done can cut such threads for you, if you 
cannot make a success of it yourself. 


(500) A. R. W., ——, asks: On seeing an 
article marked patented, how am I to find 
out what particular feature of that article 
the patent applies to? A.—Usually the 
manufacturer willinform you on this point, 
if you write him a courteous letter of in- 
quiry, inclosing stamp for reply. Other- 
wise you can find out by an examination of 
the Patent Office Gazette. 2. Can an article 
be manufactured without liability when it 
is marked ‘patent applied for,” yet the 
patent never taken out? A.—Generally 
speaking, yes. The words ‘‘ patent applied 
for” on an article are no protection, except 
in so far as they give notice that a patent bas 
been applied for, and that it will therefore 
presumably not be worth while for any one 
else to start into the manufacture. Of 
course, if a number of years elapse, and the 
patent is not taken out, the presumption 
may be that for some reason it will not be 
issued, in which case it is not protected. 3. 
Do the patent laws require that every arti- 
mi patented shall be marked patented? A. 
—Yes. 


(501) F. W., Portland, Oregon, writes: 
Please answer the following questions: Is 
there any way of telling how far the ports 
of a common slide valve and a piston valve 
are open at any part of the stroke of the en- 
gine when the width of the ports, steam and 
exhaust, lap and travel of the valve are 
given, without taking off the steam chest 
cover? If so, please give rule. A.—Let the 
outside lap be 1 inch; inside lap, + of an 
inch; width of port, 14inch; travel of valve, 
5 inches, and lead, ;4; of aninch. Draw the 
horizontal line Xa anda line Yy perpen 
dicular to it, intersecting cach other in the 
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point @. From C as a center and with a 
radius equal to one-half of the travel equal 23 
inches, describe a circle H A H E,. Now lay 
off the angular advance A C Y correspond- 
ing with the crank position X C, the crank 
moving in the direction as indicated by the 
arrow. This angular advance is laid off in 
the following manner: Draw a straight line 
6d parallel to Yy, the distance between 
these lines must be equal to the sum of the 
lap and lead, hence in this example this dis- 
tance will have to be 1; inch. The line dd 
cuts the circle in the point A join A and C 
by a straight line, then A C Y will be the 
angular advance of the eccentric, and the 
line A C will be the position of the center 
line of eccentric. But for the purpose of in 
vestigating the motion of the valve we must 
transfer the angular advance to the other 
side of C Y, hence make # Y equal Y A, 
and through # and C draw a straight line 
and prolong it to cut the circle H A E#,, in 
the point #,. On the line # Cas a diameter 
describe the circle H ON, cutting the line 
Xz in the point Z. On C #, as a diameter, 
describe a circle C fe, this circle and the 
circle # O N are called the valve circles, and, 
as will be seen, the diameter of each is equal 
to one-half the travel of the valve. From ( 
asacenter, and with a radius equal to the 
outside lap, describe an arc cutting the 
circle H O Ninthe points NV and R, and 
cutting the line X zin the point M. Again, 
from the center C, and a radius equal to 
the inside lap, describe the are # H G, cut 
ting the valve circle (fe in the points / 
and G. Lastly, make //g equal to the width 
of the steam port, and through g draw from 
the center C the arc e gf; this completes 
the construction of the diagram, which is 
called Zeuner’s diagram. Now to find the 
port opening for any position of the crank 
we have simply to draw the center line of 
the crank through the center C, and then 





measure that portion of the center line which 











lies in the shaded part, or that portion inter- 
cepted between the lap circle and the valve 
circle. Thus: The line X C represents the 
center line of crank at the beginning of the 
stroke, Z M, the part of CX intercepted by 
the shaded part, is the amount of port open- 
ing, and this is of course equal to the lead. 
When the crank is at C # the port is opened 
to its full width J #, in a similar way, 
when the crank is at any other position, say 
at C A, the port opening is equal to D 0. 
At C K—the line which passes through the 
poivt R—the port isclosed and steam is cut 
off. When the crank is at C S-—the line 
which passes through (G-release com- 
mences; and whenthecrankis at CH EH, tke 
exhaust edge of the valve has traveled be- 
yond the edge of the port a distance equal 
to EH, g; hence during the time that the 
crank travels from f to ¢the port remains 
fully open to the exhaust. At C 7—the line 
which passes through the poirt /—the ex- 
haust is closed, and compression commences, 
and at P C—the line passing through the 
point N—admission commences. For the 
sake of clearness, the lap circles have not 
been drawn tothe scale. In this diagram 
the angularity of the connecting rod has 
not been taken into account; if this be 
taken into account, the so-called valve 
circles will not be true circles. Of this we 
may say something in the near future. 2. 
What is the advantage of a beam engine, 
compound and triple expansion engine over 
one another? A.—The simple beam engine 
is often adopted where space will not per- 
mit the use of another type under given 
conditions. For instance, on a ferryboat 
where a long-stroke engine with one cylinder 
is demanded, working with a comparatively 
low steam pressure, say 40 pounds, the sim- 
ple beam engine is wel! adapted. It is well 











known that a greater economy in fuel can be 
obtained with a higher steam pressure, and 
expanding the steam to a low terminal press- 
ure. If the steam pressure is increased to 
say 120 pounds, and expanded down to 20 
pounds, it is best to expand the steam in 
two cylinders, so as to reduce the cylinder 
condensation as much as possible; hence in 
this case a compound engine is preferable. 
If the initial steam pressure is say 150 
pounds, it is generally best to adopt a 
triple-expansion engine, so as to reduce the 
range of temperature ia each cylinder, and 
thereby avoid again as much as possible the 
cylinder condensation, which is greater in 
amount the greater the range of tempera- 
ture, and is materially reduced by dividing 
the expansion into a number of stages. 
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Ready-made cut Iron list gears. See page 20. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link- Belt in use. 

Link-Belt Engineering Co., Philadelphiaand N., Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

The Improved Justice Hammer. Williams, White 
& Co., Moline, Ill... manufacturers. 

Pattern and Brand Letters. A variety of sizes 
and styles. Heber Wells, 8 Spruce St., New York. 

Davis Key-Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St., N. Y. 





Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 88 Cortlandt St., N.Y. 

Light Special Machinery and Tools to order. The 
Meriden Machine Tool Co., Meriden, Conn. 

$13 00 I Dea L. Drawing Stands. The original. 
Send for postal. W.S. Rogers, Troy, N Y. 

To get the best work out of a Star Hack Saw, 
bear down heavily, and draw it very slowly. 

S. A. Smith, 23 South Canal Street, Chicago, IIl., 
agent for Holbrook’s Raw Hide Blanks for Gears. 

Our Automatic Gear Cutting Machine willincresae 
production50% TheSuperior Mach.Wks., Clev’d,O. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps; vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

For the latest improved Eccentric Hook, Con- 
necting Rods and Stub Ends, address T. C. Dill Ma- 
chine Company, Philadelphia, Pa. 

S. W. Card & Co,. Mansfield, Mass., make evervy- 
thing in the line of Taps and Dies. S. A. Smitb, 23 
8S. Canal St., Chicago, Western Agent. 

For the Latest Improved Diamond Prospecting 
Drili. address the M. C. Bullock Mfg. Co, 138 Jack- 
son St., Chicago, Ill. 

Save small iron from foundry refuse. It pays. 
Use the Woodruff Pat. Separating Machine, Audu- 
bon Machine Works, New Haven, Conn. 

Thos. Pray, Jr., 1938 Times Build’g, N. Y.. attends 
to calls for Indicating and Testing Steam Plants. 
Water-works, Locomotives & S. 8.’s. Write or call, 

For Sale— One 22'’x22’’x5’ Putnam, and one 22’’x 
22’’x4’ Powell Planer. Both in first-class order. 
Price very low. W. P. Davis, Rochester, N. Y. 

N. Y. City Bolt & Nut Co., Limifed, 33 and 35 Des- 
brosses St., N. Y. City, manufacturers of Machine 
Bolts of every description. Write for estimates. 

Milliken & D’Amour, No. 151 Cedar Street, New 
York City. designers and builders of labor-saving 
and automatic machinery and tools to order. 

*““Roper’s Hand-books for Eng’rs and Firemen.”’ 
Descriptive Catalogue mailed free to any address. 
Edw. Meeks, Pub., 1012 Walnut St.. Phila., Pa. 

oe “Only Drill Press built on 


32” *Ko-rekt’ principles, 
37’. | evenif they come from Jersey.”’ 
42° | Gould & Eberhardt, New Ark, N. J. 


Complete treatise on Screws and Screw-making, 
with clear and concise explanation of the methods; 
95 illustrations. Price, $1.25 postpaid. E. & F.N. 
spon, 12 Cortlandt Street, New York. 

‘Hawkins’ Calculations for Engineers,” 10 Parts, 
25c. each, bound, $2 50; Catalogue free; Theo. Au 
del & Co., Pubs., 91 Liberty St., N. Y. 

De Lamater Screw Propeller Wheel, made only by 
The Samuel L. Moore & Sons Co., Elizabethport, N. 
J., who have purchased from C. H. De Lamater & 
Co., New York, all their patterns, books of record, 
gauges, etc. Location and equipment well adapted 
for Heavy Steamship Repairs. 

Club Rates.—If no oneis getting up a club for the 
AMERICAN MACHINIST in your town or establish- 
ment. send for Circular of New Club Rates, and try 
it yourself. Address AMERICAN MACHINIST, 96 Ful- 
ton St., New York. 


‘Binders’? for the AmEeRICAN MACHINIST. Two 
styles—the ‘Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hoid 
the entire 52 issues of any volume. American Ma- 
chinist Publishing Co., 96 Fulton St., New York. 

“Indicator Practice and Steam Engine Economy ”’ 
By F. F. Ilemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from ihe diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 




















A roller-mill is to be established at Ranchtown, 
Pa. 

A cotton mill will be established at Nalanville, 
Tex 

A new steel works plant is to be built at Char- 
leroi, Pa. 

The starting of a foundry at Lilly, Pa., is being 
discussed. 

The Carolina Cotton Company, Sumter, S. C., 
has been incorporated. 

A movement is on foot to establish a new cotton- 
mill at Indian Traii, N. C. 

B. A. Bright & Co. contemplate the erection of 
cotton-mill at Munroe, La. 

The Lanesburg Brake Company’s plant at St. 
Louis, Mo., is to be enlarged. 

Koehler Brothers will erect a machine shop at 
their plant at Saginaw, Mich. 

Bristol (fenn.) is to have a new steel plant, and 
work. on it will commence soon. 

A brick foundry, to employ 250 hands, will be 
established at South Amboy, N. J. 

Josiah Holmes is erecting an iron foundry and 
machine shops at Cumberland, Md. 


R. R. Mingus, Glasgow, Ky., intends to rebuild 
his machine shops, recently burned. 


The Berlin Machine Works, at Beloit, Wis., will 
erect a new foundry at their works. 

An iron-foundering plant is to be established at 
Oakesdale, Wash., at a cost of $10,000. 

An addition, 48x100 feet, is being erected at the 
works of C, John Reily, Pittsburgh, Pa. 

The Eclipse Clutch Works, at Beloit, Wis., will 
build a branch foundry, to be 85x90 feet. 


Harrison Soule, of Rochester, N. H., is to make 
an addition to his brass and iron foundry. 


It is reported that a new cotton-mill is to be 
started at Carthage, N.C., to cost $30,C00. 


The flouring-mill of McMannes & Arnold, at 
Findlay, Ohio, was recently destroyed by fire. 
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A plant for the manufacture of galvanized iron 
tanks will be erected soon at Brenham, Texas. 


The Pendulum Engine Works, of Chicago, Ill., has 
been organized, with a capital stock of $150,000. 

An addition, 60x80 feet, is being made to the plant 
of the Wheeling (W. Va.) Corrugating Company. 

Atlanta parties are corresponding relative to the 
establishment of an ice factory in Carrollton, Ga. 

One hundred thousand dollars has been sub- 
scribed toward starting a steel plant at Maysville, 
Ky. 

The Grand Trunk R. R. has recentiy had surveys 
made for a new railroad bridge at Trenton Falls, 
Ont. 

The Dayton (Tenn.) Ice, Bottling and Cold Storage 
Co. contemplates erecting an electric plant next 
year. 


The Speedy Cycle Manufacturing Company, of 
Chicago, has been incorporated, to manufacture 
bicycles. 

Plans and specifications are being prepared for 
the construction of a $22,000 water-works system 
at Hope, Ark. 

Brightman & Collins, of Cleveland, O., will erect 
a machine shop, to be 58x103 feet, two stories, and 
built of brick. 

The Eagle Rolling-mill Company, of New Ulm, 
Minn., capitalized at $300,000, has filed articles of 
incorporation. 


It is reported that an iron foundry and machine 
shop are to be erected at Cumberland, Md., by 
Josiah Holmes, 


A movement is on foot to change the old Hanover 
Cotton-mill property at Whippany, N.J., into a 
sand-paper shop. 

The King’s Mountain (N. C.) Manufacturing Com- 
pany will next spring put 2,500 additional spindles 
in its cotton-mill. 

An extensive steel casting foundry, to employ 150 
men, will be established at Irondale, Ind. B. O. 
Haugh can inform. 

Van Wagoner & Williams will erect two stone 
and brick buildings for the manufacture of hard- 
ware at Cleveland. 

There is some talk of a wire factory being estab- 
lished at West Bergen, N.J., by a number of Brook- 
lyn (N. Y.) capitalists. 

A company for the manufacture of electrical ap- 
pliances is being organized in St. Paul. The capital 
stock is to be $100,000. 

A stock company is being organized at King’s 
Mountain, N.C.,to erect a cotton-mill. The re- 
quired stock is $50,000. 

The Baltimore City (Md) Passenger Railway 
Company will soon commence work on the erec- 
tion of its power plant. 

The Hoyt Metal Company, of St. Louis, Mo., have 
completed a new factory at Arlington, N. J., which 
they will shortly occupy. 

The R.S. True Co., of Syracuse. N. Y., has been 
incorporated, with capital of $15,000, to manufact- 
ure bicycles, tricycles, etc. 

The Carson French Machine Company, of Boston, 
are to build a factory at Charlestown, 22x115 feet, 
with wing for boiler house. 

A party is in correspondence with E. B. Jones, rel- 
ative to the establishment of a $20,000 cotton-seed 
oil-mill in Stephenville, Tex. 

New machinery will, it is stated. be put in the 
Tuscaloosa (Ala.) Rope and Yarn-miil for the pur- 
pose of doubling its capacity. 

Staley & Swanger have purchased the Barrett Ice 
Factory, at Huntsville, Tex. Will improve, increase 
capacity of, and operate same. 

It is reported that Pike Bros., of Hogansville, 
have purchased and will operate the plow factory 
of W. S. Cox, at La Grange, Ga. 

It is stated that the Roane Iron Company, of 
Chattanooga, Tenn., will erect another iron furnace 
at Rockwood in the near future. 

The St. Louis Screw Company is preparing plans 
for a new factory. The property was purchased 
some time ago, and is 150x140 feet. 

The charter of the Texas Iron Rolling-mill has 
been amendea, changing the location of the mill 
from Fort Worth to Tyler, Texas. 

The Greenfield Boiler Company’s works, at Green- 
field, Mass., have been sold to Utica (N. Y.) parties, 
to which place the plant will be moved. 


L. 8S. Bonbrake proposes to establish a plant at 
Nebraska City, Neb.. for the manufacture of steel 
roofing and other iron building materials. 


Pittsburgh (Pa.) parties are investigating at Rad- 
ford, Va., with a view of establishing works for the 
manufacture of wood working machinery. 


Creswell’s Iron Foundry, at Philadelphia, Pa , is 
to be removed to a new site, where a two-story 
brick structure, 190x70 feet, is being erected. 


B. S. Bosworth & Co., manufacturers of nails’ 
East Taunton, Mass., are intending to add new ma- 
chinery, thus giving them increased facilities. 


Harry Le Laurin, of San Antonio, Texas, is re- 
ported as having purchased, and as to operate the 
boiler works of Kirby & Roots, Pine Bluff, Ark. 


The Maxton Manufacturing Company has, it is 
reported, changed the location of and enlarged its 
iron foundry and machine shop at Maxton, N. C. 


The cutlery works at Ottumwa, Iowa, have in- 
creased their facilities for manufacturing. Where 
109 hands were employed there are at present 500, 





The organization at Charleston, W. Va , of astock 
company, for the purpose of manufacturing the self- 
locking nut patented by A. W. Ward, is talked of. 


The city council of Memphis, Tenn., has adopted 
a resolution providing for the construction of a 
$10,000 iron bridge over Gayoso bayou at Memphis. 


The Brush estate, of Detroit, Mich., have pre- 
pared plans for a foundry and machine shop, to be 
of brick, 41x91 feet, three stories, and to cost $8,000. 


A company is being organized in Lockport, IIL, 
for the manufacture of plain and barbed wire, 
which will give employment to a large force of men. 


The MacKinnon Machine Company, of New 
York, has just completed a five-story building, at 
Lafayette, N. J. Part of the building will be 
leased. 


John F. Pollock, James M. Loring and Charles A. 
Loring have incorporated the Acme Motor and Ma- 
chine Company, of East St. Louis. The capital stock 
is $500,000. 

An addition, 150x100 feet, designed for the manu- 
facture of Bessemer steel castings, is being added 
to the plant of the Sharon Steel Casting Company, 
at Sharon, Pa. 

A cotton-mill to accommodate about 12,000 spin- 
dles and employ 500 hands is to be established at 
Old Town, Me. The mill will increase its capacity 
as soon as advisable. 


The Paragon Manufacturing Co. has been incor- 
porated at New Haven, Conn., with a capital stock of 
$16,000. The company will manufacture hardware, 
tools and specialties. 


The Whitney Electrical Company, of Boston, are 
contemplating the erection of anew factory at 
Penacook, N. H., and if the plant is prosperous 
over 100 hands wiil be employed. 


The North Wayne (Me.) Tool Co. prepose to en- 
large their work by erecting a building for the 
manufacture of hay and corn knives, for which 
they have an increasing demand. 


The town of West Knoxville, Tenn., will hold an 
election on December 19, to decide as to the issuance 
of bonds to build bridges and sewers. J. W. Yoe, 
mayor, can give further information, 


The Long & Goodhue Manufacturing Company, 
of Burlington, Vt., are building new machine shops, 
and when completed they will equip them with 
the latest and most improved machinery. 


The Damon Safe and Iron Works Company, which 
was recently partially burned out at Cambridge- 
port, Mass., is centemplating starting a branch 
factory in the West, instead of rebuilding. 


The Holyoke machine works has decided to build 
an addition to its present works, on account of the 
increase in its business. The new building will be of 
brick, 50 by 150 feet, and will be two stories high. 


The Thomas Car Coupler Company has been in- 
corporated at Sulphur Springs, Texas, by J. D. 
Lundy, of Chicago ; Rice Harris, of St. Louis; J. B. 
Thomas, and others. The capital stock is $100,000. 


The Richmond & Danville Railroad Co. (office, 
Richmond, Va ,) will, itis reported, erect machine 
shops at Cedartown, Ga., the site of which will be 
donated by the Cedartown Land Improvement Co. 


The Lewis Valve Gear Co., of East St. Louis, II1., 
has been incorporated by W. J. Lewis, L. B. Fisk 
and E. S. Marshall for the manufacture of valves, 
pumps, etc. The capital stock is placed at $600,000. 


The firm of Cranston & Co. has been dissolved, 
and the firm of Cranston & Jones has been formed 
to supersede it. The company does a business as 
general machinists at 57-61 Park street, New York. 


Emmet Bros. & Griswold, 150 Broadway, New 
York, issue a catalogue of special devices for elec- 
tric railways. We should think the catalogue 
would be of interest to all who have to do with 
such matters. 


N. Mackey, O. P. Kreiger and F. L. Taylor have 
incorporated the National Automatic Fan Co., at 
San Antonio, Tex., with a capital stock of $10,000. 
Its purpose is to manufacture ar adjustable auto- 
matic patent fan. 


The boilers, cylinders and steam pipes of the 
ferryboat ** Cincinnati,” illustrations of which we 
gave last week, are covered with fossil meal sup- 
plied by the Fossil Meal Company, of No. 2 Cedar 
street, New York. 


It is stated that a large company is now prepar- 
ing plans for the erection of a complete tin plant at 
Pittsburgh, Pa. They will do ali the work, from 
rolling the steel billets into black sheets to the final 
process of tinning. 


The boiler works of Henry Warden, at German- 
town Junction, Philadelphia, are at work on boiler 
contracts for the Third avenue and Broadway 
cable systems of New York City, aggregating 
14,000 horse- power. 


We are informed that the Bucyrus Steam Shovel 
Company, of Bucyrus, O., is about to remove its 
plant to Milwaukee, Wis. The additional facilities 
provided at that point will enable the company to 
extend its business. 


The plant of the Jones Car Company, at West 
Troy, N. Y., is to be increased by a large addition. 
This will double the capacity of the works, which 
are now overtaxed. The new plant will bein readi- 
ness for use by spring. 


F. Lee, J. Strootman and R. Hoffield, ef Buffalo, 
N. Y., have purchased 600 aeres of pebble phos: 
phate land in Polk and Hillsboro Counties, Fla., 
and will organize a company to develop same and 
erect an extensive plant. 





$100,000 has been subscribed by the Louisville & 
Nashville Railroad Co., to the stock of the Southern 
Steel Co., who are organizing to build a steel plant 
at Ensley City, Ala. The proposed capital is $800,- 
000, of which $750,000 is now subscribed. 


The Connell & Dengler Machine Company, of 
Rochester, N. Y., has been incorporated, to make 
machines and machine supplies, and to operate a 
foundry. Capital, $1,000; directors, John Connell, 
Valentine Dengle, Jacob S. Irwin, and others. 


The Imperial Phosphate Company, Istachatta, 
Fla., previously organized to develop phosphate 
mines, has been incorporated, with a capital stock 
of $50,000. J. F. McClendon is president; A. L. 
Miller, vice-president, and B. R. Milam, secretary. 


The Electric Light Company, of Greensburg, Pa., 
has secured land for its new plant, and work there- 
on will soon begin. The plant will consist of a 
brick building, 60x40 feet, and Will be equipped 
with two 50-are dynamos, and two 100-horse en 
gines. 


The Bertha Zinc Company, of Pulaski, Va., will 
erect ten furnaces for making blue powder in case 
some experiments now being made prove success- 
ful. An open hearth furnace is the chief point in 
the experiment, as it is unlike all other zine fur- 
naces. 


Mr. S.J. Wright, P.O. Box 386, Winsted, Conn., 
writes us: The old foundry at Winsted, Conn., 
will be in operation the first of the year by S. J. 
Wright & Co. It will be run in connection with 
the Wooster & Wilcox machine shop, which is now 
under construction. 


The Peckham Street Car Wheel and Axle Com- 
pany, of Kingston, N. Y., has been reorganized as 
the Peckham Motor Truck and Wheel Company, 
and the business of the new firm has been greatly 
increased, They expect to still further increase 
their plant and output. 


The rebuilding of the Alabama Roliing Mill Co.’s 
works, at Birmingham, Ala., is practically com- 
pleted, and the puddling-mill started up on the 26th 
ult. Seven new puddling and two gas heating fur- 
naces have been added, which will greatly increase 
the capacity of the plant. 


There is water-works agitation in Fargo, N. D.; 
Waterbury, Conn.; Glen Cove, L. I.; Santa Barbara, 
Cal.; Bartow, Fla.; Oshkosh, Wis.; Plainview, 
Minn.; Boston, Mass.; Asbury Park, N. J.; Stock- 
bridge, Mass.; Linton, Ind.; Fairbury, Ill.; Egg 
Harbor City, N. J.; Decherd, Tenn. 


John S. May, Philip Engelskirger, E. E. Hughes 
and others have incorporated the Souder Railway 
Freight Car Co., at Newport, Ky., for the purpose 
of manufacturing all kinds of freight cars for rail- 
ways, according to the patents of Jacob J. Souder, 
of Washington, D.C. The capital stock is $2,000,- 
000. 


The Pennsylvania Tube Works will be increased 
by the addition of a furnace and all necessary ma- 
chinery for making 36-inch pipe. The largest size 
now made by the company is 20inch, and the 
largest made in the district is 24-inch. The capacity 
of the plant will be increased by 90 to 100 tons 
daily. 

H. W. Petrie makes the following announcement: 
I take pleasure in announcing the removal of my 
business from Brantford to Toronto, Can. This 
step became necessary owing to the fact of my 
business having attained such proportions as to 
require the best facilities for transportation, also 
buildings and appliances for handling heavy ma- 
chinery, etc. My new salesrooms and offices being 
near the Union station, in fact adjoining the sta- 
tion premises, gives visitors by rail an easy means 
of access. 


The Hurlbut-Rogers Machine Company, South 
Sudbury, Mass., have just completed and moved 
into their new shop, which is 30x96 feet, 144 stories 
high. The floor of the shop is laid ona founda- 
tion of crushed stone and cement three feet deep, 
giving ample foundation for all machine tools. 
The windows —ample in number—are double- 
gluzed for cold weather. The offices, drafting 
room, pattern shop and storage room are on the 
second floor. A 45-light dynamo has been put in- 
to provide for good light. 


Joliet (Ill.) is to have a tin plate factory. South 
of Joliet, one and a quarter miles, just over the 
border line, lies the new town of Lewistown. It is 
so called because it is the site of the Lewis Steel 
Sheet and Tin-plate Company, which has a capital 
stock of $500,000, and, so say the promoters, will 
begin turning out tin-plate the first of next year at 
the rate of 1,500 boxes per day, and employ 220 peo- 
ple. J. D. Lewis, a practical Welsh tin-plate maker, 
is president. Some Pittsburgh people are interested 
in the concern as stockholders. The plans provide 
for eight mills,and one of these is ready. The 
Santa Fe and Chicago & Alton Railroads touch the 
property, and both roads have put in switch 
tracks. 


Mr. A. M. Morse, until recently of the 
firm of English, Morse & Co., Kansas City, Mo., 
has removed to St. Louis, Mo., with offices in the 
Commercial Building, corner Sixth and Olive 
streets. The business in the future will be con- 
ducted under the style of A. M.’Morse & Co.. 
who will represent leading manufacturers of high 
grade steam engines, both Corliss and high speed 
type; also improved boilers, steam pumps and 
other specialties, which go to make up complete 
steam power plants. They will offer only the best 
class of machinery at manufacturers’ prices, and 
will make a specialty of designing and furnishing 
complete steam power outfits for any service; 
also the improvement and extension of plants 
already established. 





A Novel Electric Railway for the 
World’s Fair Grounds. 


October 7 next the World’s Fair grounds 
at Chicago will be opened to visitors for the 
inspection of the progressing work, and for 
their accommodation there is being con- 
structed an electric railway of a most in- 
genious and novel character, having a 
capacity to carry 30,000 passengers per hour, 
with the greatest comfort, convenience and 
safety. The railway department of the 
Chicago office of the Thomson-Houston 
Electric Company have closed a contract 
with the Columbian Movable Sidewalk Com- 
pany, of Chicago, for the electrical and 
steam equipment of the movable sidewalk 
which is now being installed. The mechani- 
cal and electrical plans and details have been 
carefully worked out by Mr. G. K. Wheeler, 
of the company, and under his supervision 
the entire plant will be installed. 

By the time named above there will have 
been nearly completed a large number of 
buildings, and there will be much to attract 
and interest visitors. The electric railway, 
however, will be one of the leading novel- 
ties and attractions. This railway will 
differ from ordinary railways, in that the 
passengers are transported on a movable 
sidewalk instead of box cars of the ordinary 
type. The scheme is the invention of the 
Columbian Movable Sidewalk Company, of 
Chicago, and is being constructed under 
their patents. 

This sidewalk is located on the improved 
and unimproved portions of Jackson Park, 
and is to be constructed on an elevated struc- 
ture 25 feet high and 900 feet long, in the 
form of an ellipse, and is to consist of 75 cars, 
each 12 feet long, connected together, 
making one solid train. There are to be 
constructed two parallel sidewalks, one run- 
ning at the rate of two miles an hour, the 
other at four, both walks moving in tbe 
same direction. The passengers can step 
from the stationary walk to the one which 
moves at the rate of two miles an hour, 
and if it is desired to move at a greater 
speed they can step from this walk to the 
one running at four miles per hour. The 
passengers can safely walk upon either of 
the movable sidewalks while in motion if 
desired. , 

The structure will be illuminated at night 
by a number of Thomson-Houston incan- 
descent lights, and as the grounds are to be 
illuminated with arc lights, a satisfactory 
view thereof can be obtained during the 
evening as well as during the day. 

Three of the 75 cars are to be equipped 
with two 15 horse-power Thomson Houston 
railway motors each, mounted upon trucks 
with wheels 18 inches in diameter. As the 
car platform or sidewalk is arranged it is 
perfectly level with the stationary walk, 
allowing the trolley wire to be placed be- 
neath the surface of the platform, and the 
current taken therefrom by means of small 
trolleys attached beneath the car floors. 

The operation of this train of cars will 
be arranged in a novel manner, doing away 
with the use of motor men, the entire train 
being controlled and operated by one man. 
There will be constructed at a central point 
at one side of the track a controlling 
station, which will contain a main switch, 
reversing switch, automatic circuit breaker, 
lightning arrester, ampere meter and rheo- 
stats, all arranged so that they can be oper- 
ated by the attendant from that point, who 
will have the train under perfect contro!. 
As an additional safeguard, push-buttons 
will be arranged at twelve equidistant 
points along the line of track, which will 
be connected with an electric bell and the 
circuit breaker in the controlling station, and 
in case of accident to any of the mechanism 
of the train, an attendant can, by pressing 
the button, automatically open the circuit at 
the station and stop the train instantly, with- 
out the assistance of the operator. 

The power for the operation of the side- 
walk will be furnished by a Thomson-Hous- 
ton 110 horse-power multipolar compound 
wound railway generator, located in a power 
house adjacent to the track. In connection 
with the generator there will be placed a 
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suitable switchboard, regulating, control- 
ling and indicating devices of Thomson- 
Houston Company’s manufacture.—E/ectri- 
cal Review. 
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Universal Bench Vise. 





The accompanying illustrations show the 
construction and various positions in which it 
is possible to place a new bench vise which has 
recently been brought out by J. F. Emmert 
& Son, Waynesboro, Pa. The vise is in- 
tended mainly for the use of pattern makers 
and other wood workers, Fig. 1 showing it 
in the ordinary position, in which the outer 
jaw can be made parallel with the fixed jaw, 
orat an angle with it for tapered work; Fig. 
2 showing it with the jaws placed upright; 
Fig. 3 in still another position; and Fig. 4 
gives a sectional view which we have pre- 
pared in order to make the construction un- 
derstood. 

The fixed jaw, 7. ¢., the .one next the 
bench, is hinged toa casting which is fixed 
to the bench, this casting being designated 
bp the letter D in the section, Fig. 4, the pin 
of the hinge being shown by the dotted cir- 
cle near the top of D. By this hinge the 
entire vise is placed in any position, moving 
in a vertical plane, and can be secured in any 
position by the screw XV, which binds the 
slotted link seen. The piece D is really a turn 
table upon which the inner jaw can be re- 
volved upon an axis which passes through 
the center of the screw, and can be secured 
in any position by means of the lock lever 
iI and screw J. These two motions com- 
bined make the vise really universal in the 
sense that it can be placed in any desired 
position, as may be most convenient for the 
workman, 7. é., in line with either the top 
or side of the bench, or at any angle with 
cither. At one side of the main jaws there 
is a pair of jaws that are formed the same 
as those on a machinist’s vise, so that metal 
pieces can be held in these when desired, as 
is often the case in pattern making especial- 
ly. Sliding stops are placed in the jaws, as 
shown, which may be used for holding work, 
and, in fact, the object has been to provide 
a vise in which any possible piece of work 
can be readily and securely held in any pos- 
sible position. The advantages of such a 
vise will be readily appreciated by experi- 
enced wood workers. 

aS SS 
New Pipe Tongs. 








The accompanying illustrations show a 
new pipe wrench which in construction dif- 
fers materially from the usual form. - The 
handle on which the hooked jaw is formed 
is called the main handle, and is provided 
with an enlargement near the hinge, in which 
is placed a milled nut which is movable 
within certain limits, as shown. Through 
this nut passes the sliding jaw which has 
tecth at either end, so that it can be reversed 
and used either way. In the middle of the 
nut is an annular groove which is engaged 
by a lug or projection on the other handle, 
by which, when this handle is drawn in 
toward the main handle, the nut and sliding 
jaw are forced forward toward the pipe. 
This construction results in two things that 
are of some importance. First, grip on the 
pipe can be made sufticiently tight before 
attempting to turn, to effectually prevent 
any danger of tearing the pipe, and, sec- 
ond, the crushing of pipe can be prevented 
by so adjusting the nut that, when sufficient 
gripping force is applied to the pipe, the nut 
will come solidly against the forward side of 
the recess in which it is placed, and no further 
pressure can then be brought upon it. 

In use the wrench is, of course, handled 
in the ordinary way. It is made of good 
steel carefully tempered, the intention being 
to provide a first-class tool. The manufac- 
turer is Mr. Frank 8S. Patton, Twenty-ninth 
and Holly streets, Kansas City, Mo. 
7a 

A recent explosion of natural gas in Pitts- 
burgh, Pa., caused the death of one person, 
and serious injury to four others. Gas had 
been escaping in the cellar of a building, 
and in searching for the leak, with a light, 
the explosion occurred. 











American Workshops. 


At a meeting of the Manchester Associa- 
tion of Engineers, held on Saturday last, un- 
der the presidency of Mr. Samuel Dixon, 
Mr. Hans Renold read a paper on ‘‘Some 
Leading American Workshops.” Mr. Ren- 
old gave his impressions of afew of the 





cialization of the machine trade in America. 
In the States, firms were found making one 
thing, and one alone, to an extent of which 
it was hard to conceive. By this means they 
were enabled to give their exclusive atten- 
tion to the perfecting of special tools and 
appliances, by which the cost of production 
was reduced in a most remarkable degree. 
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Fig. 4. 
UNIVERSAL BENCH VISE. 


best American workshops which he visited 
in the early part of the year, and described 
in detail the shops of Messrs. Brown & 
Sharpe, Providence, R. I. Mr. Renold, who 
is evidently an enthusiastic admirer of the 
American mechanic, laid particular stress 
upon the manner in which this individual 
was treated. He was, however, careful to 







New Prr 


enforce upon his audience that his opinions, | 
when derogatory to English workmanship | 
compared with that across the Atlantic, | 
were based on an inspection of the best 
shops; but even with this proviso he was 
greatly struck with the skill, the touch, and 
the understanding of the American work- 


men. A reason for this he found in the spe- | 
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At a shop he visited in Boston, for example, 
he saw patent milling cutters being made at 
the rate of 64 per hour by a dozen men, £1 
spent in wages producing £30 to £40 worth 
of goods. In the course of his remarks Mr. 
Renold paid a well deserved compliment to 
our esteemed contemporary, the AMERICAN 
MaAcuinist, alluding to the practical charac- 
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ter of its contents. As it was evident that 
Mr. Renold had still much to say at the 
close of the evening, and as it was intima 
ted that his views were not to be allowed to 
pass altogether unchallenged by his audi- 
ence, the meeting was adjourned until Sat- 
urday next, the 31st inst.—TZhe Mechanical 
World of Oct. 30. 





The British iron trade report on the pro- 
duction of pig-iron and steel during the first 
six months of the present year shows the 
output of pig-iron during the half year to 
have been 3,812,787 tons, against 4,168,464 
tons in the corresponding half year of 1890, 
The decrease was consequently 355,677 tons, 
or 84 per cent. Compared with the output 
of the six months ended December 31, 1890, 
which was 3,706,660 tons, there was an in- 
crease of 106,121 tons, or nearly 3 per cent. 
Until the statistics with regard to the pro- 
duction of manufactured iron are issued, it 
is impossible to draw a correct comparison; 
but the figures relating to the output of 
steel are furnished in the same report, and 
from these we perceive a corresponding de- 
cline. The production of Bessemer steel 
ingots in the first half year of 1891 amount- 
ed to 923,005 tons, against 1,055,280 tons in 
the corresponding haif of 1890. This shows 
a decrease of 132,275 tons, or 124 per cent. 
The output of open-hearth steel ingots dur- 
ing the past half year was 778,888 tons, 
compared with 753,572 tonsin the corre- 
sponding period of 1890, which is an increase 
of 25,316 tons, or 3.3 per cent. The produc- 
tion of steel ingots of all kinds in the first 
six months of 1891 was consequently 1,701,- 
893 tons, against 1,808,852 tons in the corre- 
sponding six months of 1890. This shows a 
‘otal decline for this year of 106,959 tons.— 
The Engineer and Iron Trades Advertiser 
(Glasgow). 

———_+ > e____- 

An exchange says: 

** Around a table in the café of the Chi- 
cago Club are to be found every day at 
lunch, Marshall Field, with a fortune of 
$40,000,000 ; George M. Pullman, $25,000,- 
000; P. D. Armour, $20,000,000; L. Z. 
Leiter, $20,000,000; Potter Palmer, $10,- 
000,000, and N. K. Fairbanks, $5,000,000. 
Ficld, Leiter and Palmer began life as 
clerks in dry goods stores, and Pullman as a 
railroad conductor. Armour and Fairbanks 
did not start at the bottom of the ladder. 

——--- ope ——-— 

The Moscow Gazette says that huge quan- 
tities of grain are exposed at every station 
on the railway from Vladikankas to Ros- 
trov, and 4,000 freight cars are blocked. 








Machinists’ Supplies and lron. 





New York. November 14, 1891. 

Tron—American Pig—The volume of trade is light, 
though there is evidence of strength in the mar- 
ket, so far as its general condition is concerned. 

We quote Standard Northern brands, No. 1 
Foundry, at $16 to $17; No. 2is selling at $15 
to $16.50, and Grey Forge at $13.75 to $14.50. South- 
ern brands of good quality are obtainable at $16 
to $17.50 for No.1 Foundry; $15.75 to $16 for No. 
2; and $14 to $14.50 for No. 3. 

Scotch Pig—We quote Coltness at $23, and Egling- 
ton at $20.50. 

Antimony—The demand continues good, and the 
market is higher. 

7 Toe Hallett’s, 13c.; Cookson’s, 1534c. to 16c.; 
i een SO 

Copper—Prices have still further declined for 
Lake, as a result of continued production above 
immediate demands. Not much is being done, but 
supplies can be bad at 113¢c. spot. Casting Copper 
is easy at tic. toll¥c.; Arizona Ingot. 12¢. to 12%e. 

Lead—The market here continues dull, and quo- 
tations are nominal at 4.07¢c. to 4.15¢. 

Lard Oil—The market is steady, and prices are 
eee. to 54c. for Prime City; Western is quoted at 
52c. 

Tin—Not much has been done during the week, 
but prices are lower, Spot being quoted at 19.70c 





*WANTED# 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded, 





Pattern maker exp’d in general pattern making, 
special mach’y, etc., desires sit. Box 99, Am. Macu. 
_Foreman of machine shop desires change of posi- 
tion. Al references. Change, AMERICAN MACHINIST. 


Mech. draftsman wants a situation; New York 
or vicinity preferred. A. O., care AM. MACHINIST. 

Mechanical draftsman, designer, wants sit. to 
work on pumping machinery. Box 4, Am. Macu. 

Pattern maker wants situation. Well up in gene- 
ral engine and machine work. Box 5, Am. Macu. 


A designer and draftsman, with technical educa- 
tion and shop experience. and has handled men, 
wants a position. Ohio, AMERICAN MACHINIST. 


A young Scandinavian, college graduate, with 
twe years’ exp. in maehine shop, wants position as 
draftsman. Address Box 4, Watertown, Mass. 


Wanted—Situation as superintendent or foreman 
of boiler shop by a practical boiler maker; 1st-class 
references. Boiler Maker, AMERICAN MACHINIST. 


Wanted — Mechanical draftsman; one familiar 
with cylinder printing presses pref’d. State age, 
exp., and wages wanted. C., AMERICAN MACHINIST. 


Wanted— Quick and accurate tracer for drafting- 
room of Mch. Co. in large town near Cleveland, 
O.; permanent place to right party. Gregor, Am. 
MACHINIST. 
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A first-class mechanical draftsman desires posi- | 


ly. MISCELLANEOUS WANTS - 


tion; thorough in engine and general machine de 
signing, competent to take charge. excellent refer- | Advertisements will be inserted under this head at 
ences, Address Box 100, AMERICAN MACHINIST | 35 cents per line, each insertion. Copy should be sent t 


CnSU 


not later than Saturday morning for the 
Answers addressed to our car 


| reach us 


Wanted—Salesman to sell machine tools—must | ing week's issue, € will 





be well posted—for New York city and vicinity; a | be Jorwarded 
hustler and good man; good salary and permanent | — 
engagement guaranteed; all communications strict Cheap 2d hd-lathes & planers. S. M. York, Cley’d,O. 


ly confidential. Hustler, care AM. MACHINIST. 
Wanted—A first-class draftsman, tech. educated 
and exp’d in designing simple, tandem and cross- 
compound Corliss eng.. for power plants & mining 
mach’y; energy & ability will be appreciated; give 


ref. and outline of exp. Box 96, care AM. MACHINIST. 


Wanted—A 


Best Steel Flue Scrapers. 
Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. O. Chase, Newark, N. J 
Best Bolt Header in the world for $50. Address 
C. Il. Baush & Sons, Holyoke, Mass. 
Wanted—Specialties to build for the 
trade. Bluefield Iron Works, Bluefield, W. 


Corliss engs. and . n. ae h’y designed, eu: g 
drawings még ide. A. Jacobi, 136 Liberty St., N. Y 


Special ae pinata and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Wanted—A modern Corliss engine, about 175 H. P. 
Must be in good order. Chicago Forge & Bolt Co.. 
10th Street and Stewart Ave., Chicago. 

Special leather and cement for covering pulleys; 
no rivets required; local agents wanted. Crescent 
Mfg. Company, Cleveland, Ohio. 

To manufacture light special and automatic ma- 
chinery, novelties, models, patterns, tools, etc., by 
Orange Machine and Repair Works, Orange, N. J. 

Wanted—A1 machinist or pattern maker, to take 
an interest in my machine shop, to manufacture 
small engines. 2615 & 2617 Strand, Galveston, Texas. 

Wanted—Gear Planer—Gleason preferred; second- 
hand or new. Also a Corliss Engine, 12’’x30” or 10” 
x36" for cash, 36” to 42” planers 12’ or longer. 
Address Box 1, care of AMERICAN MACHINIST. 


Kelley Co., Erie, Pa. 


‘ — 
thorough machinist, capable of in 
structing classes in school shop. Must understand 
thoroughly the principles of tool operations, and 
be able to express himself clearly. Good salary for 
the right man. A young man preferred. Address 
‘Brooklyn,’ care of AMERICAN MACHINIST. 


Position desired as superintendent, by a thorough 
bred, driving man, accustomed to take entire 
charge of shop. Well up in modern machine and 
foundry work, with long experience in getting up 
whole plant for making high-class, interchange- 
able work. Address Box 3, AMERICAN MACHINIST. 


A young man, 24, seven years’ experience in some 
of the best pattern shops of the East, and at present 
drafting, wishes a chance as assistant draftsman 
where ability and attention to business will se 
cure advancement. A permanent position the ob 
ject. Machine tool or engine work preferred. 
Address Box 2, AMERICAN MACHINIST, 


Wanted—An experienced mechanical superin 
tendent familiar with modern methods, and who 
can command some trade, to take the management Wanted—Engineers to write for catalogue of all 
of shops and a small money interest in an estab- | the latest and most valuable mechanical, scientific 
lished machine works. The plant is located ona and elec tric al books which are given free with each 
27-acre tract between two trunk lines, with a siding barrel of. the Pittsburgh Boiler Scale Resolvent. 
up to doors from one, and has both water and Pittsburgh Boiler Scale Resolvent Co., Pittsb’gh, Pa 
steam power. Coal and iron are delivered at Wanted—A foundryman, way up on fine work, 
works at Philadelphia; prices and freight rates on | with some capital to put in a foundry in connec- 
products to all points are very low. A rare op-| tion with a factory in the South—an unusual op- 
ro to right man, Address, for five days, | portunity. Address Winslow, 1542 North Wolf 
Ww . P. O. Box 2172, N. Street, Baltimore, Md. 
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Men test everything in this world 

















:| BRADLEY & COMPANY, 
Bes 8 Se Dak SYRACUSE, N. Y. 
a i BRANCHES IN NEW YORK anb BOSTON. 





O KEYS OR KEYSEATS 


ICHOLSON’S COMPRESSION 


SHAFT COUPLINGS, 
W. H, NICHOLSON & CO., - WILKES-BARRE, PA, 


STEAM LAUNCHES, 









TEES. TUBES 
SMOOTH - COLD DRAWN 


JohnS. Leng’s ‘Son & Co. New York. 


CONSTRUCTIVE STEAM ENGINEERING, 


ENGINES, PUMPS and BOILERS, 
Their Accessories and Appendages. 
By JAY M. WHITHAM,™M.E.,C. E., 
Author of STEAM ENGINE DESIGN. 
908 Pages, 795 Illustrations. 22 Folding Plates. 8vo., Cloth, $10 
JOHN WILEY & SONS, NEW YORK, 


BEAMAN 
& SMITH, 


Providence, R. I. 


* VERTICAL yue” a 


=. Fs 
ci! ‘L 


MILLING Ae 
(u TE WRAY os 
MACHINE, Spice! 
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STEAM YACHTS & TOW BOATS, 


H'© »H SPEED MARINE ENGINES  Alltypes 
of boat boilers, including the ROBERTS 

WATER TUBE SAFE rY BOILER with our 

Improvements, CHAS. P. WILLARD & CO. 
Catalogue free, 5 Doniinick St., Chicago. 
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We are now prepared to receive orders for this novel and valuable invention. 


It can be 
ordinary 
It is applicable to frictional bearings generally ; suc has mill and shop shaft- 








showing, in a test with an 


saving of power. 


seen in operation at our works, 
lubricated bearing, a remarkable s 


comparison 


ing, car and other axles, and side-wheel shafts, dynamos, electro- 
motors, et cetera, 


Further information upon application to the 


MOSSBERC MANUFACTURING CO. 
ATTLEBOROUGH, MASS. 
AMERICAN INSTITUTE 


propeller 





FAIR, Third Avenue, 63d to 64th Streets. 


DAIMLER MOTOR C@Q., 


Manufacturers of. sfiG A S E Ni C } N E S 


ADAPTED TO 


LOCOMOTIVE AND BOAT PURPOSES. 
< Arr 


STATIONARY, 


18 to 35 feet, 1 to 10 Llorse Power. 





4 DAIMLER MOTCR LAUNCHES 


Safest, Most Speedy, Cleanest, Most Re- 





liableand Convenient Boats, No 
i Steam, No Coal, No Ashes, 
—t : = J Office, 111 E. 14th Street, New York. 
a poe : Next door to Steinway Hall 
Now on Exhibition at AMERICAN INS TITUTE FAIR, 











THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 














FOR TOOLS. 
‘SaId WOd 








Improved Screw Cutting 
Foot and Power. 







LATHES 


Drill Presses, Shapers, Band, Circular and_ Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 


on trial. Catalogue mailed on application. 


THE SEBASTIAN-MAY C0., 


167 to 175 Highland Avenue, SIDNEY, OHIO. AS 
MONTGOMERY & CO., 105 Fulton St.. New York, Gen'l Agents. 


FINE TAPS, DIES, REAMERS, ETC., 


LIGHTNING AND GREEN RIVER SCREW PLATES. 


Bolt Cutters, Hand and Power Drilling 
Machines, Punching Presses. Tire Bend- 
ers, Tire Upsetters and other Labor-saving 
Tools. SEND FOR PRICE Lisr. 

NEW YORK ACENCY, 
126 LIBERTY sT. 








SHUI A 
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WILEY & RUSSELL MFG. CO., Greenfield, Mass. 








THE HACKNEY HAMMER CoO. 


OF CLEVELAND, OHIO, 
MANUFACTURE THE MOST SUCCESSFUL 


POWER HAMM NER 


THAT HAS YET BEEN OFFERED TO THE TRADE, 


THOROUGHLY = PRACTICALLY TESTED FOR TWO YEARS 


BEFORE BEING PUT ON THE MARKET. 
NOW ENDORSED BY SOME OF 


THE BEST FIRMS IN THE COUNTRY. 
WRITE FOR CATALOGUE AND ALL INFORMATION. 


For TOOLS, DRILLS, 
DIES, a. 


All Kinds in Stock. 
Gold Medal, Paris, 1889. 





Eoo0P 5 STEE 


UFACTOR 


WILLIAM JESSOP & SONS, LD.|** 2.025"? 





Chief American Office, 


91 JOHN ST., NEW YORK. 








How to get the best results with “*R. MUSHET’S SPECIAL 
STEEL."’ Greatly increase your speeds and feeds; then compare 
the work you turn off with that done by any other known Steel. 
This will make the first cost of “ Mushet’s” look insignificant. 


B. M. JONES & CO. 


-|R. MUSHETS 


SPEC IAL, Sole Representatives in the United States. 
TITANIC ' 11 & 13 Oliver st., BOSTON, MASS, 


143 Liberty St., NEW YORK. 


ASBESTOS CEMENT FELTING, “: 


FOR LAGG‘NG LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 















Contracts for applying 
any part of the 


We are prepared to take 
steum Pipe and Boiler Coverings in 
United States. 


HW. JOHNSMFG CO; 
| 87 MAIDEN LANE, 
NEW YORK. 


H.W, JOSNS MANUPACTURING CO, 


87 Maiden Lane, NEW YORK. 


FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF 


Metal-Working Machinery. 


OFFICE AND WORKS: 
13 to 21 MAIN STREET, 


EFIVCIBURG, MASS. 















Nos. 





SEND FOR CATALOCUE E. 


WONTERTER METAL POLISH. 
aN "AN INS BSN Best polish and quick- 
> = A 


11-inch Engine Lathe. 





BRISTOL'S Patent STEEL BELT LACING. 


SAVES TIME, 
SAVES BELTS, 
SAVES 








est cleaner known for 
\\ HOT or COLD Brass, Cop 
A 





per, Nickel, &c., or fin- : 
ished Iron and Steel. _ MONEY, 
| Samples Free. Try it. SAVES 





W W CALLERY 4&CO., READY TO APPLY = FINISHED JOINT PATIENCE. 
86th & BULLER STREET, 


PITTSBURGH, PA. THE BRISTOLS’ MFG. CO., Waterbury, Conn, 


BORING «»> TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 Sizes—From 5 to 20 feet. 


BETTS MACHINIc 
WILMINGTON, DEL. 








COE.., 
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NICHOLSON FILE COMPAN 1 


PROVIDENCE, KR. I. 





FILES AND RAS 


FOR EVERY VARIETY OF WORK. 


| 


| 





ee MCHOLSON FILE 








TBERLIN IRON BRIDGE C 


Office and Works: 


CHAS. M. JARVIS, Pres. and Chief Engineer. 
WILCOX, 


FRANK L. 





The above cut is taken direct from a photograpb of 


Dry Dock & Construction Co ,at Newport News, Va. 
progress of the work and before the final completion. 


wall wili be carried up to the eaves in 
weather. 


being found anywhere in its construction. 


the building shown on the 
which we built for 


SEND FOR OUR ILLUS 


Treasurer. 





The building is entirely of iron, not a particle of woodwork 


4 
East Berlin, Conn. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





| 





an iron-bending shed built by us for The Chesapeake 
The photograph was taken during the 
Between theiron posts an 8” brick 

order to protect the furnace from the 

The iron frame of 

other side is the Ship shed 


the same Company. 


STRATED CATALOGUE. 





Machine Tool Business For Sale. 


The advertiser, desiring to give his personal 
attention to other business, wishes to dispose of 
his Machine Tool Manufacturing Business, which is 
well established and located in an important center 
for that business. Stock, Machinery and Business 
are worth $30,000, with contracts and agencies 
insuring a prosperous business Address, MACHINE 
Toons. care of AMERICAN MACHINIST, 


7a 


OFFIN ALEIGHTON® SVRACUSE,N.Y 


rh here ee ee 
MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR est. 
COFFIN & LEICHTON, SYRACUSE, 





~ PATAS, 
ases ~ 











STANDARD OIL PATENT FUEL BURNER. 


















For a great variety 
of mechanical wor 
using heat. Send for 
Illustrated Pamphlet 
containing  experi- 
enee of machinery 
firms. 


STANDARD OIL FUEL BURNER C0., Fort Plata, ¥ 1, 








SM 


A. 





FOR ANY SMALL WORK. 


184 Washington St., 





POWER OR HAND PLANER. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 
SEND FOR CIRCULAR. 


| tract. 
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LECOUNT’S NEW EXPANDING MANDREL. 


Amateur’s Size, 
T: aking anything from 6 

& to 1 inch inclusive. 
$5.00 
1877 


Price ‘ 
Patented Dee. 
IF YOU WILL 


Qe) 
’ 






TRY THIS TOOL YOU WILL 


Machinist's Size, 


No. PRICE. 
1 1 in $10 
2 Fg - 1h ; 14 
8 wo 18 
4 (with screws)2 3 32 
5 3 4 sy 44 
NOT REGRET THE EXPENSE. 


Cc. W. LECOUNT, SOUTH NORWALK, CONN. 


SPECIAL 
These goods are for saie b 


MANDRELS FOR 
y CHAS. CHURCHILL & co, 


ro ee JOBS MADE TO ORDER. 


“1 Cross St., London, England. 





A 
use 
obje 





— — 


Mac 
does the work perfectly and quickly. 
rig practically as simple as the old-fashioned grind 
stone trough and much more effective. 
circular. 


96 to 106 Bates Street, 


Lowy, Faces & Nosnoy Ce 


WET EMERY GRINDER. 


ny amount of water easily applied without the 
of Pump, Hose, Treadles, Cocks, or any of the 
‘ctionable features common in this class of 
hine. Truing Device, which is inexpensive, 
The whole 


Send for 


LELAND, FAULCONER & NORTON CO., 


DETROIT, MICH, 





ARTHUR L. STEVENS, 
MecHANICAL ENGINEER, 
11 8S. Ninth St., Philadelphia, Pa. 


Special Machinery designed and built by con 
Correspondence + 


invited with parties having 
new inventions and machinery to manufacture, 


|BRASS AND BRONZE CASTINGS 
SPECIALTY. 
= a molder of 50 years experience, Castings guaranteed 


true to pattern. Get my 
GEORGE HIBS, 4 1-2 Plain st, 


The CHAPPELL CRIP PIPE WRENCH 


prices 


Albany, N.Y. 











STERLING'S 


PATENT 


and Couplings. 


Satisfaction fully guar 
anteed 
to 1,000 Horse Power 

Send for Circular No.1 


PATENT 





practical 


Send for Circular No, 2. 


MADE BY 





ae Hien 


“e 57 Park Street, 
NEw 


p Dein Puller 


All sizes from '4 


Adjustable Reamers 


A set of 5 Reamers will 


dp RANSON & (1, 


YORK. 





VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, R. I. 





Wanted 


TO WRITE TO 







F( 
Pocket emer eine B ook. 


See cut of “TRIMMEK 
next week’ 


S issue 


PATTERN MAKERS 
The FOX MACHINE C0. 


PAT.JULY 3.1888 


LS. ) 


Self a. Perfect) Grip 
Repaired. For further info 


A. H. ANTHONY, JEWETT CITY, CONN. 


mUSs Ss 


Mechanical Drawing 
SELF-TAUCHT. 


Fourth Edition, thoroughly revised 
and corrected. 





Instant Release 
mition address the mer 


Basily 





RECENTLY PUBLISHED. 





ream any possible size - 
hole from 13 16 to 4 iin | 
Thoroughly tried and Mechanical Drawing Self-Taught; Compris- 


ing Instructions im the Selection and Preparation of 
Drawing Instruments. Elementary Instruction ia Prac 
tical Mechanical Drawing; together with Kxamples in 
Simple Geometry and Elementary Mechanism, including 
Screw Threads, Gear Wheels, Mechanical Motions, En 
gines and Boilers By Joshua Rose 
330 engravings. Fourth edition, 
corrected. %vo. Price 


BY THE SAME AUTHOR. 


Modern Steam Engines.—An elementary treatise 
upon the Steam Engine, written in plain language, for 
use in the workshop as well as in the drawing office ; 
giving tull explanations of the construction of Modern 
Steam Engines, including diagrams showing their actual 
operation; together with complete but simple explana 
tions of the operations of various kinds of valves, valve 
motions, link motions, ete., thereby enabling the ordi- 
nary engineer to clearly understand the principles in 
volved in their construction and use, and to on out 
ther movements upon the drawing board. By Joshua 
Rose, M. BE. Hlustrated by 422 eng earl In one volume, 
quarto, 3!l pages. Price........ ; 86.00 

The c: emple te Prec tic ~“) Embra¢ 
ing Lathe Work, Vise Work, Drills and Drilling, Taps 
ane Dies, Hardening and Tempering, the Making and 
Use of Tools, Tool Grinding, Marking Gut Work, ete. 
By Joshua Rose, M. EK. Illustrated by 356 engravings. 


M, K Illustrated by 
thoroughly re wines and 


84.00 





’ 


Mac hinist. 


Fifteenth E dition, thoroughly revised and in great part 
rewritten. I2mo, 429 pages. Vrice...... wooo ZOO 
i 
| ‘The Slide Valve Practically ‘Explaine d. Kin- 


| bracing Simple and Complete Practical Demonstrations 


gl 3 L Over 5,000 in Use. ot the Cperation of enc ae eme ntina Slide Valve Move 
Ay rf) “r pone Sis i : ment, By Joshua Reser, 5 Iliustrated bs'3 ) engi 
aD A a Write for Catalogue ings. Imo. Price ” ...81.00 
ALA! MA ce _ an Steam ‘Ballows: - Vy ractical Treatise on RB oiler 
ci, i ( Ae Beware of Im Construction and Examination. For the Use of Practi- 
SM, }} " M 42 itations. cal Boiler Makers, Boiler Users, and Inspectors; and 
G Ns \ embracing in plain figures all the Calculations necessary 


+i) Cy THE FOX MACHINE CO., 


Vijg\\ 225 N. Front Street, 


Grand Rapids, Mich. 


in Designing and Classifying Steam Boilers. By Joshua 
\ hk 





LELIEDIAD DDL LP Pa! 


UFFALO | 


eo 
g 


FZ Z Se catas Zz Zz 


ORES RSS 





5S DoF, mee DHS 


BUFFALO FORGE CO., BUFFALO, IN. Y. 





Rose, M Illustrated by S engravings. vo. 2d0 
pages. Pri ; S2.50 
ter Illustrated t l of 
tent fal iweoab J h t ‘ 
| apply 
| ¢ The above or any of our Book rl 1, free of 
| postage,at the publicat pric toauy / fhe world, 
| C Our new vevised Deseriptive Ca que of Practical 
and Seieutifie Bours RX purges, SvO, and our Catalogue of 
moe ks on Steam and the Steam kuge Mechanics, Ma 
chinery and Dip svamical Rugineerin ned other Catalogues, 
he whol uy every branch « applied to the 
ints, ait ve and free of postageto any one tn any part 
of the world who will fi sh his addre 





HENRY CAREY BAIRD & CO, 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
S1tO Walnut st., Pliladelphia, Pa., U.S. A. 








THE “DODGE INDEPENDENCE” 


WOOD SPLIT PULLEY 


LEADS ALL OTHERS. 


Combines LIGHTNESS with GREAT STRENGTH, 
CHEAPNESS and GREATEST EFFICLENCY, 


be 


Can put on without 
disturbing the shaft and 
with the bushings will fit 


various sizes of shafts 6 
60” diameter in stock. 


COOKE & CO., 
MACHINERY & SUPPLIES 


163 & 165 Washington St., New York, 
HEADQUARTERS FOR 
Edison Hangers, Williams Leather Belting, &c. 
Mention AMERICAN MACHINIST, 


to 





CEARS. 


Cutters mathemati- 
eally designed and 
made, either involut: 
or epicyloid, for clocks, 
watches orsmall work. 


/7- All. Watch Tool Co., 


WALTHAM, Mass. 





/ 


THE BRITISH & EUROPEAN PATENT AGENCY, 


F. W. BARKER, Manager, (Registered Enylish Patent 

Agent, According to Act of Parliament,) 
Broadway, New York. 

Monument Chambers, King , London, FE, ¢., England, 


American and European Vatents obtained at equitable 





William St 





rates ape wil Facilities for Sale of Foreign Patents through 
our Londo u 1 good invention is worth as much tn 
ede as in the t S. Competent draftsmen em 
ployed on premis We refer to wellknown men ip the 
machine trades for whom we have done business. 


Epitome of the World’s Patent Laws and Statistics 
Sent Free on Application. 











McGRATH’S PATENT 
Emery Grinding, Polishing 


) arhinoe 
and Bufling Machines, © 
Bearings yielding or rigid at w 
Wheels alirays true and in 
balance, dispensing with Use 
of diamond tool and ehilled 
burr, and saving the time, 
labor, and cutting away of 
wheels, ofheriwise wasted in 
truing. Send for Catalogue 





McGRATH & COLLINS, 
COnHoES, N. Y. 





WORTHINGTON 
STEAM PUMPS 


SEND FOR NEW EDITION OF 








ACHINER 


For Reducing aid Pointing Wire, 
RODS AND WIRE FOR DRAWING. 


Manulacturer, 








ESPECIALLY ADAPTED TO POINTING WIRE | 


For Machines or Information, address the 


1S. W. GOODYEAR, Waterbury, Ct. | 


GENERAL CATALOGUE 


HENRY R WORTHINGTON 
SS LIBERTY STREET 


NEW YORK 
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Established in 


CLEVELAND TW IST DRILL CO 


Corner ‘Lake & Kirtland Sts., Cleveland, 0 
100 & 102 Reade Street, New York. 
e 85 Queen Victoria St., London, Eng 





“HOWE’S SPECIAL’ 


TOOL STEEL. 


HOWE, BROWN & CO.,L’T’D, PITTSBURGH, PA. 


93 John St., New York. 127 Oliver St., Boston. 


FOR THE 


Finest Work 


ESTABLISHED 1859. 





228 Lake St., Chicago, 








Automatic Bolt-Threading & 


Made in all Sizes to Cut 

The simplest and most durable 1 
threading head is made entirely ¢ 
springs, ca 
Separate F 
circu'ar and price list to 


sey Capitol Mfg. Co., 125 to 137 Rees 


Agents fol or Great Britain, CHAR 
21 Cro 





UY mama Lta., 


ADAMS 


, cases, blocks or die rings in or about the head. 
eads and Dies Furnished. W rite for descriptive 


s Street, Finsbury, London, E. C 


Nut Tapping Machine. 


from 1-4” to 6”. 
nachine in existe nce. The Ba 
of steel. No links, levers, 


St., Chicago, OS. A 


LES CHURCHILL & CO., 
-, England. 











bai sansa OO at ~ 
Castings for High Speed Steam Engine. 


CYLINDER 4in. x 4% in. 
T. Shriver & Co. Iron and Brass Founders, 
333 E. 56th St., N. Y. bint 
Sets of Castings for ee Da trated above 
steel Shaft, Connecting Roda »ck Shaft and I 


mgs, boxed and shipped on ~~ sed nt of $29.00. thre 
blue prints of working draw “Eege xtra 


ng Cast 


uv 
sheets 








STARRETT'S 


FINE TOOLS 





Montgomery & Co. 
Machinists’ Tools 
AND SUPPLIES. 

105 Fulton Street, 
NEW YORK CITY. 


THE BUFFALO! STEAM PUMP C( i) 


BUFFALO, N.Y. t MANUFACTURERS 


. STEAM PUMPS. 


ment VS = =) Sree 





THE CANTON STEAM PUMP CO., ©4t~™ 


Manufacturers of 


‘STEAM PUMPS for EVERY PURPOSE. 


BOILER FEEDERS A SPECIALTY. 
NEW DESIGNS AND IMPROVEMENTS. 
ABSOLUTELY First Crass. 
Discounts and Terms on Application. 

















2x 7 X 2va 


=_— 





1OxG X12 





SNOW STEAM PUMP WORKS, 


BUFFALO, N. Y. 
STEAM PUMPS, POWER PUMPS, &c., FOR ALL SERVICES. | 
pean Sey ne IRON WORKS, 











JEANESVILLE, LUZERNE CO., PA. 
BUILDERS OF 


SPECIAL PUMPS OF ALL KINDS, 


DUPLEX OR SINGLE, 
SIMPLE OR COMPOUND. 
Mine Pumps, Sinking Pumps, Pressure 
Pumps, Vacuum Pumps, Artesian Well Pumps, 
Power Pumps, Etc., Etc. 


Duplex Mine Pump. 





CLOUGH’S PATENT 
DUPLEX GEAR CUTTER 


One pair of these Cutters cuts a 
pitch of interchangeable gear 
wheels from 15 teeth to a rack 
clusive 

For circular and prices, address 


R. M. CLOUGH, 
TOLLAND, CONN 























Skilled mechan- 
ics prefer them. 





Live dealers sell { 
them. { 
Send for free il- 








lustrated Cata- 
logue. 
ke &. STARKETT, Athol, Mass., U.S.A, 
Lonpon Acents : Chas. Churchill & Co., Limited, 








21 Cross St., Finsbury, E. C. 


The Moure & White €o,| 


16th St. & Lehigh Ave., 








i WEETTATIONS are plantifui The principa! advantage claimed for the imitations © the low artes 


KEUFFEL & ESSER CO., NEW YORK. 
daclie BLUE PRINT PAPER. 
bala 16 THE CHEAPEST, HO WASTE. NO FAILURES. 
bacha MAKES THE BEST AND MOST PERMANENT PRINTER 
Soha KEEPS LOPMOEST AND GIVES THE MOST PERMANENT PRINTS, 


WHEN WASHED AND ORIED 18 STROWOER THAN TT Was BEFORE 


We ctatm that Eielide ta the cheapest, for the reasons stated above. 


Gamcten. Price Liste And information cheerfully furniahed. Photo Printing fer the Trade | 


Maslin’s Patent Steam Pump. 


Cheapest and Best Automatic Steam Vac- 
uum Pump. Handles DIRTYand GRIT- 
TY LIQUIDS without Oil orCare. Sim- 
plest, and most dure able, as loosening two ‘ 
nuts makes both valves accessible, Pump- ran, 
ing Outfits for Contractors, Irrigation, 
Railroads, Mining and general uses, Sénd 
for Circulars, Joun Mastin & Son, Sole 2 
Mfrs. 165-167 1st St., Jersey City, N.J. q 


aa ofl COMPLETESTEAM Pump © 
™\ 10 'SiZES Fron S710 $75 | 
o® WATER SUPPLY TANKS, | 


\ FIRE PUMPS @ «Te. 
iN ae WRITE FOR 
Ake AND 
-OoLe Makers oa DESCRIPTIVE 
£INCIINNATI OS: > 


3) 
CYLINDER SICHT 


PATENT OILERS FEED CUPS. 


Government Regulation 
MPOP SAFETY VALVES, 


For Stationary, Marine and Locomotive Boilers. 


J). 6. LONERGAN & C0.,  SA°S,coUMDERS Ano 


FINISHERS, 
211 Race Street, Philadelphia, Pa. 
1888 CATALOCUE FREE ON APPLICATION. 






















PHILADELPHIA, PA. 
MFRS. OF 


The ‘‘ Moore & White ”’ 
Friction Clutches 


Cut-Off Couplings. 


Send for Circulars. 








STANDARD 


W.C. YOUNG & CO 





STANDARD TOO{ Ga 00. 


Worcester, Mass 
eg Manufacturers of 


Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 


BELLOWS 


Beam Micrometer 














Send for " OATALOGUE to 


Athol, Mass. 





PUNCHES 


D 
2 
(2) 
p 4 
D 
D 
o 
o 





ma) 
nD 
Oo 
< 
@) 
m 
z 
oO 
m 
a 





CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICIHI. 





SEND FOR CATALOCUE. 





Manufacturers of Set, Cap 4 
Studs, etc. 





Warhino Serawea, 





American Standard Gauge & Tool Works, 
WILMINGTON, DEL. 


Makers of Implements for 
Pam Standard Measurements. 
LAI 


Over 


48,000 


in Use. 






Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 


“stall 


Crescent Gauge 






BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


Successor to 
BREHMER BROS., 
440 N ,12th St., Philadelphia, Pa. 


Largest Line in the U.S. 


Complete Outfits or Single Machines 
Furnished for any Purpose. 


THE EGAN CO., 


239 to 259 W. FRONT ST., 
CINCINNATI, OHIO, U.S. A. 





Originators and Builders of 


WOOD-WORKING 
MACHINERY 


OF THE MOST ADVANCED TYPE 
FOR THE SAVING OF TIME 
AND LABOR. 


Pattern Machinery a Specialty. 


30 inch, 42 inch and 60 inch Pulley Lathes 
For Simultaneously Boring and Turning Pulleys 
both straight and crowning face, Cone Pulleys, Gear 
Blanks, and a variety of other work. 
Manufactured by 


The Henley Machine Tool Works, 
RICHMOND, IND. 


Duplicate Circular mailed on application. 








Send for Ca’ alogue. 





GRAHAM TWIST DRILL CO., Detroit, Mich., U. 8. A. 
Sole Manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS & CHUCKS, 





Endorsed by Prac tie al Mee cha nics Everywhere. Send for Catalogue and Prices. 
{NE =- 


ADR Mace HM oRKs 


PRESSES ~M DieS & SPECIAL MACHINERY, 
FORSHEET-METAL, WIRE, PAPER & LEATHER. 
PLYMOUTH & JAY, S'S: BROOKLYN.NY. 

















FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WoOoODCcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 











saa CK teers 
MINER&: Pee 


s1 
successor 


_NEW HA 


gPes 


CONN. 





oo; Presses and Dies, 





WRITE FO 





ta QTILGS & PARKER FRED , 


Middietow nm, 
MANUFACTURERS OF 


SHEET METAL TOOLS. 


Corarie 


Drop Hammers, 





R PRICES, 





BOSTON GEAR WORKS. 


BOSTON, MASS. 


CEAR CUTTING. 


NOISELESS CEARS 


for high speed gears and pin- 
ions a specialty. 


ADJUSTABLE 


POWER 
PRESSES 


NEW IMPROVEMENTS 
Unsurpassed for General Use of 
Tin, Brass & Sheet Iron Workers, 
WORKMANSHIP GUARANTEED, 

WELL DESIGNED. 
MATERIALS OF THE BEST. 
Special Prices. Send for Circulars, 2a 


Springfield Mach. Too! Co. @ 


Rool’s Toree Blast Retary Blower 


FOR 
FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 


= 


SLOW SPEED, POSITIVE BLAST, 
PERFECTLY BALANCED. 
Best Mechanical Construction. 
P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 


S, TOWNSEND, Gen, Agt, 2. 163 & 165 


: Yashington St., 
COOKE & C0, Selling Acts.) = NEW YORK, 






















q 











SPRINGFIELD, OHIO, In Writing Please Mention This Paper, 
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Absolute Safety from Destructive Explosion— Highest Attainable Econ¢ omy of 
Fuel—Rapid Generation of Dry or Superhe ated Steam—Durability—Low Cost of Main 
tenance—Kase of Transportation anc tone al aii iency are among the advantages 
vossessed b Wharton-Harrison ” form of boiver. 

Se nd for Smee Pamphblet— Drawings, Spe .cifications, and Estimates promptly 
furnished for any amount of power from 4 H.P. up. 

state require ments and consider our proposition. 


HARRISON SAFETY BOILER WORKS, 
PHILADELPHIA, PENNA. 
CHICAGO, ILL, 

187 La Salle Street. 


DRY STEAM 


FURNISHED BY 


THE POND 


SEPARATOR. 


The Pond Separator is guaran- 
teed to relieve the steam of all en- 
trained water, return this 
water to the Boiler, thus effecting 


ATLANTA, GA. 


NEW YORK, N. Y. 
. 3d 9 No. Pryor Street 


41 Dey Street. 











FEED-WATER 


HEATERS PURIFIER 


Has an Unsurpassed 
13 YEARS’ RECORD 


and 











SIMPLICITY, dale poe ono. 
ECONOMY and SET TS 
DURABILITY. POND ENGINEERING CO., 
Send for Description and St. Louis, Chicago, 
Information on Heaters. Kansas City, Omaha, 
Dallas, Seattle. 
BRIDGEPORT 
BOILER » FLEXIBLE METALLIC FILLET 
WORKS, % For PATTERN MAKERS. 8 SIZES. 





BRIDGEPORT, Conn. H. WHITE, 44 N. 4th Street, Phila., Pa. 


THOS. H. DALLETT & CO., 


York Street & Sedgley Ave., 
et te 








Manufacturers of 
Portable Drilis, Hand 
Drills, Boiler Shell Drills, 
Light Drill Presses. 
ELECTRIC MOTORS, 


Specially adapted for driv- ff 
ing Machine Tools, Cranes, 
Elevators, Pumps, Presses and 
other Machinery. 


ELECTRIC GENERA- 
TORS, 


For installation of Com- 
plete Power Plants. 


PUNCHING = SHEARING MACHINERY 
BOILER MAKERS ROLLS. > 


VOTY Mant rATURING (© 




















Westeott Ghuel Go, sme” Oneida Steam Soin & Fury ts, iui Al we 


SCROLL COMBINATION LATHE CHUCKS, 


BoTu 3 AnD 4 Jaw. 


Diameter | Will hold in { 


Manufacturers of all in of 


LATHE AND DRILL 


over all. side of Jaws 








49-16 in. 51-2 in. 

6 in, 612 in. 

71-2 in. 8 in. 

101-8 in. 12 in. 

13 1-4 in. | 15 in. 

in. 18 in. 

181-2 in. 211-2 in. 

7 2114 in. 2% = in. 
24 in. 30 in. 

r] 30 in, % in. | 
| 36 in. 4 (jin. | WESTCOTT’S PATENT. 





BOILER HEAD FLANGING MAGHING,| “THE HORTON LATHE GHUCK™ 


— than 300 Sizes and Styles. 


Comprising 


Universal Chucks, 
, Independent 
7 Chucks, 
7 Combination Chucks, 


Of Every Description 
Send for 52 page Illustrated Catalogue. 


The E. HORTON & SON CO. 


Windsor Locks, Conn., U.S. A. 


—OoR— 


CHAS. CHURCHILL & GO., Ltd., 


2! Cross Street, Finsbury, London, Eng. 
sk Iss=UED, No. 12. 
A NEW CATALOGUE OF 


LATHE sn) DRILL CHUCKS, 


Containing full description and price of over 20 different lines of chucks. 
before illustrated. Sent free. Address 


THE CUSHMAN CHUCK CO., 


HARTEORD, CONN. 


INDEPENDENT CHUCKS. 


(See Am. Macuinist, Nov. 5, 1887.) 
Before buying Chucks of this class, w am us for 
counts. 
MANUFACTURED BY 


particulars of our latest improvements. Different 
THE HOGGSON & PETTIS MFG. CO., 


from other makes, and we claim several points of 
Est. 13499. NEW HAVEN, CT. 







Rapid Pe Perfect Heads, with or without Dies. 
No Hole in Plate. Construction Simple. 
sopscelceiecoenaen Reasonable. 


JACOB CLARK, Mfr. 
JUS 


Germantown, 
; Philadelpnia, Pa 








Also special chucks never 








SWEETLANG.-/~ 











WM. BERKEFELD’S FOSSIL MEAL COMPOSITION. 


The Only Genuine Fossil Meal. : 
The best non-conducting material known for “{rade- mark 
om . and Boilers. Can be easily 
ed and repeatedly reapplied. 
ITs PLASTIC eaves meeeees AN ABSO- 
LUTELY TIGHT JOINT. 

Requires less thickness _ any _ oer 

covering, and is therefore the CHEaPEs' 


FOSSIL MEAL co. 2 Cedar Street, NN. Ve 
ESE, Proprietor. 


The ROPPES Live-Steam Feed-Water Puriter 


Guaranteed to Prevent Seale in Boilers. 
Hard Sheet Steel Troughs 
Easily Cleaned. 


HOPPES MANUFACTURING Co., 
Send for Catalogue D. SPRINGFIELD, OHIO. 


ne, | GRINDING 












Tsing any kind of water. 













Universal Tool nding Machi 








ie 
> 
= 
2 ay & 
g cea & 
ab a0 } 4 ~_ 
o & Roy ~ = 
oO 5 Go 5 ° 
53 pee? a 
 . SSic] PRICESON & = 
cas S255] APPLICATION. s 
“ss poe K 
a os” = 
4 =*/=|THE HORNER 
= A 0 = on 
° orwKs 
8:3 e2:>| MACHINE CO., 
wo S Ome 
$33 Exes | HOLYOKE, 
3 rr 
ze <S2>| MASS. 
a4 oo ages 
2 ¢ u meee al. KEY-SEAT SETTING GAUGE 
3 F EIPATENT UNIVERSAl SCREW-CUTTING CENTER 


DEPTH ANGLE AND 


Maeda (40 


ywrvne aco |Wiol DRILL GAUGE 


FineMachinists tools. E. BOSTON, MASS. Send for LISTS 


THE NATIONAL 


Feed-Water 


HEATER. 


A brass coil Heater de 
livering water to the boil 
er at 210° Fahrenheit. 
400,000 Horse power 

sold. 
Satisfaction universal. 


THE NATIONAL PIPE BENDING CO., 


an. [ BLJ0C 


GISHOLT MACHINE C0., Madison, Wis 


GRAPHITE 
Plumbago 
BLACK LEAD 


Ground and prepared in quantities from 4 | 
lb. toashipload. Lubricating Graphite a spe- 
cialty. If youare at all interested in Graphite 
tt will pay you to correspond with us, as dif- 
ferent kinds are required for different pur- 
poses, All letters promptly answered. 


Jos. Dixon Crucible Co., 











| 








Prices Low. 











superiority whic h we submit to the judgment of 
POSITIVE DRIVING DRILL CHUCK. 


mechanics, 
For either straight or taper Shank Drills. 


THE 0. £. WHITON MACHINE CO. 
lS a Has the Holding Pow 


No. 5 OAK ST., NEW LONDON, CONN. 
8. A. SMITH, 23 S, Canal St. Chicago, Western Agt, 

er of Taper Socket, to 

gether with all the ad- 


vantages of the com 
il) mon Friction Chuck. 
Sil Write for Illustrated 
Price List and Discounts 
to 


THE PRATT CHUCK CO., 
Clayville, N. Y., U. S. A. 









PURE 


ALUMINUM. 


The Pittsburgh Reduction Go. 





és 95 FIFTH AVENUE 
— Universal Grinding Machine PITTSBURGH, PA., 


For EXTERNAL Offer Aluminum, guaranteed to be equal in 
and INTERNAL purity to the best in the market, at the 


a lag lowest rates obtainable. 
laa sm ~ : application. Aluminum sheet, wire and 
2 Arinding, castings at best rates. 

Straight or taper; ALUMINUM POLISH, very efficacious 
grinding Tools, and non-poisonous, suitable for household 
Cutters, Ream- use as well as for manufacturing purposes, 

ers, &¢. ALUMINUM SOLDER. 
EMERY Grinding Correspondence solicited. 
Machinery for 


all purposes 
a Specialty. 


vw Appleton Mfg. Co. 


30th & Thompson Sts., 


J.A.FAY&C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 
Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet, Spoke and Wheel 


Prices given on 








Combination Center Drills. 


Made of the best steel, carefully tem 
ered, Sent postpaid to any address in 
he U. 8.or Canada on receipt of price. 
an ver doz. JOHN T. SLOCOMB & Co., 
30x 1339, Providence, R. I. 























CINCINNATI, 
w OHIO, U.S.A. 





KEY SEATERS 


Portable and Stationary. 


Back-Cutting Attachment 
Eey-Making Machines. 


Giant Key-Seater Co. 


EAST SAGINAW, MICH, 











April 25, 1891. We are very 

muct jleased with it, nd 

Shops, Carriage Wor ks, think it the bart mat hine Gn 

&c., &c. market for simplicity and 

Allofthe highest standard of excellence - , mt . ieee D WORKS. 
W, H. DOANE, Pres, D. L. LYON, Sec'y. No. 1 Band Saw. Omaha, Neb. 





HYDRAULIC MACHIN ERY, 
PRESSES, PU MPS. 
PUNCHES, JACKS, 
VALVES, FITTINGS, 
PACKINGS, ACCUMU 
LATORS. 


Watson & Stillman, Mfrs. 


© 004, 206, 208 and 210 E. 43d Street, 

















JERSEY GITY, N. Je 


82 River Street, NEW HAVEN, CONN. 











NEW YORK. 


Curb Press 


Hydraulic Frame Bender. 
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FLATHER ENGINE LATHES 
POSSESS MANY NEW AND ORIGINAL 


STANDARD SIZES. 





14 Inch Swing, 6 Foot 
15 Inch Swing, 6 Foot 
16 Inch Swing, 6 Foot 
18 Inch Swing, 8 Foot 
20 Inch Swing, 10 Foot 
22 Inch Swing, 12 Foot 
24 Inch Swing, 12 Foot 





Flather Engine Lathe, 20 Inch Swing. as desired. 


HILL, CLARKE & CO. 


156 OLIVER STREET, 


IMPROVEMENTS. 


Any other Length of Bed furnished 


BOSTON, MASS. 


Bed. 
Bed. 
Bed. 
Bed. 
Bed. 
Bed. 
Bed. 





TURRET LATHES 


ARE EXPENSIVE. 





This can be applied at little expense. 
FRASSE & CO., 
90-94 Park Row, New York. 


account of Acc'dent. 
of Occupation. One Premium the only P: 
during year. 
part of Employer. 





STEVENS PATENT 
FINE ADJUSTING AND TRANSFER 


INSIDE CALIPER, No. 105, 
Price List, by mail, a4 stpaid. 


ENDICOTT & MACOMBER, 
Managers and Attorneys. 
Boston : Samuel Appleton, 28 Central St. 








$2 
€ inch eccicveeaee $1.50 8s ch vaaxsabeee 2 NEW Yorx : Edmund Dwight, Jr., General Agent, 
Ideal and Le ader Stns Calipers: and egy 

MID o LE DEPARTMENT : Tattnall Paulding, Resident 
Paviaes rs, ian al Gariaee, vouge - Depth John G. Hooven, Manager; John M! Ash, Jr., 

orn ine Machinis rf » Agent, 416 to 420 Walnut Street, Philadelphia. 

¢ Illustrated catalogue free to all. Cuicaao: Geo. A. Gilbert, 226 and 228 La Salle St. 

J. STEVENS AKMS & ZOOL he Ge | 3T. Louis: F. D. Hirschberg Bro., 120 N. Third St. 


P. O. Box 951, Chi¢opee Falls, Ma 





Deposited in the v. §. $845,000.00. 


Policies issued giving full protection to Em- 
ployers against loss by Claims from Employes on 
Rates Proportioned to Risks 
No Contingent or other Liability on 


CHIEF OFFICE IN THE UNITED STATES! 


71 KILBY S8T., BOSTON, MASS. 


AGENTS IN ALL THE PRINCIPAL CITIES 


ayment 


51 Cedar 


Adviser; 
General 





WwW? GENUINE 
|INGOTS & MANUFACTURES 
BEAR OUR 


REG TRADE MARKS 


ab | 


Phe raphor bron; e. 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 


| BRONZE IN THE 
OF THE U.S .PATENTS. 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS & MANUFACTURES. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
UNITED STATES AND OWNERS 











American Gas Furnace to, 


Designers and Manufacturers 


GAS BLAST FURNACES. 


Send for Catalogue. Estimates made for 
any mechanical operation requiring 
high, even and control- 
lable temperature. 


b,No. 80 NASSAU STREET 


NEW YORK. 





A. 


R. KING WkF’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


ugar CASTINGS crises. 


Mrrs. or BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. 


Write for 
CATALOGUE. 


CORRESPONDENCE INVITED. 





SCROLL SAWS 


FLEETWOOD & DEXTER! « 


ARE THE BEST. 


THOUSANDS SOLD. 


Write for Illustrated Price Lists to 


TRUMP BROS. MACH. CO. 


Manufacturers. 


WILMINCTON, DEL., U.S. A. 
For Sale by CHAS. CHURCHILL & CO., Ltd. 


21 Cross Street, Finsbury, London, England. 


va s Atandand Testing Machines, 

a » Hydraulic Machin. 
ery a Specialty. 

TINIUS OLSEN & CO., 


MFRS., 
12th & Buttonwooe Sts.. 
PHILADELPHIA, PA 


Te TEMPERED COPPER GO. 


NORTH EAST, PA. 


MANUFACTURERS OF 


WILSON’S EUREKA BABBITT. 


THE BEST ANTI-FRICTION oy th EVER 
OFFERED TO THE TR 























Satisfaction Guaranteed in Every tat 


MULLERLATHES 











= PATENTED. 7 
= Pat New and Valuable Features. 


MADE ONLY BY THE 


BRADFORD MILL CO. 


8th & Evans, CINCINNATI, OHIO. 


Photographs and Prices on application. 











SWIVEL BASE. 











Specially adapted 
for drill press work 
where chucks cannot 
be used, and equally 
good for special or 
= regular bench work. 
a §=send for catalogue 
Lof full line of the 
most improved de- 
™signed, and best fin- 
fe ished machinists’ and 
Se plumbers’ vises and 
@ Small tools. 


are. MFG. CO., 


ERIE, PA. 





AMERICAN MACHINERY IN ENGLAND. 


We have been introducing AMMERICAN MACHINE TOOLS for 25 years, and supply Govern 


ment and all Leading Engineering Firms. 


Largest stock of AMMERICAN TOOLS in Great Britain 


on show in our London and Birmingham Warehouses. 
CORRESPONDENCE WITH MANUFACTURERS AND USERS SOLICITED. 


CHARLES CHURCHILL & CoO., Limited. 


Branch Warehouse, BIRMINGHAM. 


21 CROSS ST., FINSBURY, LONDON, FNG' AND 











iN ail : i 











Improved 15” Crank Shaper. 
se See Advertisement on page 20. 


IMPROV ED 


0 AU INCH CRANK SHAPERS. 


12°’Stroke can be changed while Machine is running. 
t2¥°Stroke is positive and will plane to a line. 

t2°Table can be removed and work bolted to saddle 
ta’ Each Machine furnished with Swivel Indexed Vise. 
te Detachable Tables. 
t2"We manufacture also 20, 26 and 32 inch Triple 


Geared Shapers. 


t="Write for prices. 
1="Complete Machine Shop Equipments a specialty. 
tayWrite for Illustrated Catalogue. 


The Lodge & Davis Machine Tool Co., 


Works, CINCINNATI, OHIO. 


NEW YORK HOUSE, 


~_ 64 Cortlandt St., 63 & 705. Canal St., 23 & 25 Purchase St., 


NEW YORK. 
ST. LOUIS HOUSE, 


823 N. 2d St., 


sT. LOUIS. 


CHICAGO HOUSE, 


CHICAGO. 
PITTSBURGH HOUSE, 


Cor. Mkt. & Water Sts., 


PITTSBURGH. 


BOSTON OFFICE, 


BOSTON. 
PHILADELPHIA OFFICE, 


19 N. Seventh St., 


PHILADELPHIA, 


Sole Agent for Great Britain, ALFRED HERBERT, Coventry, England. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 


New Bedford, 
MASS. 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 





DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





—] -.4¢. REEDS CO. 
1 worcester, Mass. 


SS 


- A aa 
ENGINE LATHES from 10 to 30 inches swing. 


Also Hand Lathes, Foot Lathes and Milling Machines. 


MACHINE TOOLS 


FOR IRON, BRASS AND STEEL. 
HILL, CLARKE & CO. 


156 Oliver St., Boston. 


Price $3 JBARKER’S 





















= IMPROVED 
NO BELT. a CENTER GRINDING 
wachine MACHINE. 


Manufactured by 
Wwe. Barker & Co 
CINCINNATI, O. 


CIRCULAR, 





SHARP TOOLS—GooD WoRK. 


t8 , THIS 
Rael Se REL. Universal Cutter 


AND 


5, 


will grind all kinds of 

: cutters and reamers 
» up to8’ diam without 
cm the use of special at- 

tachments. 


Sa Simple, Accurate, Rapid. 
Price, $150, 
Write for Catalogue. 
ADDRESS 


, tasina Milling 
pe Machize Co, 


~~ CINCINNATI, 0. 


CHAS. CHURCHILL & CO., Ltd., AGENT 





Reamer Grinder 


MANUF’G CO., 


New Haven, Conn. 


Lathes, 
Planers, 
Shapers, 

| Slotters, 

q — Etc. 


JUST OU 


OUR SECOND EDITION OF 


“RAPID LATHE WORK 
BY A NEW METHOD.” 


SEND FOR IT. MAILED FREE. 


NEW HAVEN 


6 











JONES. & LAMSON MACHINE C0, 


SPRINGFIELD, VT., U.S. A. 


GAGE MACHINE WORKS, 


MANUFACTURERS 





FOX & TURRET 
LATHES 


A SPECIALTY. | WATERFORD, 


N. Y. 





THE PRATT & WHITNEY CO. 
Hartford, Conn., Jan, 14, 1891. 
KEMPSMITR MACHINE TOOL Co., 
Milwaukee Wis. 
Gentlemen: 

We have used one of your back geared Universal 
Milling Machines for severalmonths. The foreman in 
charge of the department in which it is located 
reports the machine satisfactory, and one that can be 
recommended to intending buyers as well buiit and 
convenient. : 

Very truly yours, 
THE PRatTr & Witney Co, 
R. F. BLopGett, Secy. 

On Sept, 22, 1891, we shipped Pratt & Whitney Co. 
another complete Universal Miller, 

KEMPSMITH MACHINE TooL Co, 
Milwaukee, Wis. 








IRON PLANERS, 


Extra Heavy. Latest Design. All Modern Improvements. 


sS. 





THE GARVIN MACHINE C0. 
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CATALOGUE SENT ON APPLICATION, 





f Patent Cut- 
/ ting-off and 
Centering 
Machine. 


f Sizes, 2’, 3”, 4”, 6, 6”, 
MADE BY 
HURLBUT, ROGERS 
MACHINE CO. 
South Sudbury, Mass, 

B®: Chas. Churchill & Co, Ltd, 

Agents, 21 Cross St., London, 
—_— England. 


HURLBUT’S 





GENERAL»® EXPERIMENTAL 
INE WORK. BesT FACILITIES IN CHICAGO. 
L-MACHINE WORKS. 35 S° CANAL ST CHICAGO ILL. 


C.H. BAUSH & SONS, 
HOLYOKE, MASS. 


POST, SUSPENDED 


AND 


WALL RADIAL DRILLS 


FROM THE SMALLEST TO THE LARGEST. 











D. SAUNDERS’ SONS 


MANUFACTURERS OF THE ORIGINAL 


TRADE 1. X. L. MARK, 






, a a 
Beware of Imitations. ~z 
None genuine without our 7 

Trade Mark and Name ¢ 
Steam and Gas Fitters’ Hand Tools. Pipe Cutting 
and Threading Machines for Pipe Mill use a specialty. 
SEND FOR CIRCULAR. 


21 Atherton St., YONKERS, N. Y. 





THE BARNES WATER EMERY 


GRINDER. 


It hasno pumps. No 
valves. No piping to 
supply it with water. 
It has nothing to get 
out of order,is always 
ready for use. It is 
as easily managed as 
a grindstone and will 
give vastly better re- 
sults. 

3 Sold subject to ap 

< proval. Send for full 
SS...” descriptionand price 


F. & John Barnes Co., Rockford, I1.. 
Address No. 1995 Ruby Street. 


TOOL 






WwW . 





c=" (IMMEDIATE DELIVERY. © 


sae i SHAPERS. 


20’ and 26” Geared 
JNO. STEPTOE & CO., Cincinnati, Ohio. 








BOYNTON & PLUMMER, 
A 


WORCESTER, MASS. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Ltd, Agents, 
21 Cross St., Finsbury, London, England, 








y 


ce] 
Manufacturers of 


Lathes & Upright Drills. 


Lathes from 10 in. to 
20in.swing. Largest Va- 
riety of Drills manufac- 
tured in the world. 
Worcester, Mass. 


ross Street, Finsbur, 
London, England. 


21C 
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y P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 















WORCESTER. 


MASS. 











LW. POND MACHINE CO., WORCESTER, Mi 


a 


= A. 2 2 @ < 
4S 4k .oheebce 
43y\G2%\t\h43s 4 S\e Bs 
of2@ 4\S%B\4\6° B42. P\BSes 
4° 62+* % &@ 2a F% 
Fe) e ' Y YY & 64 








HEAPEST 
C 2(\ 





SYILLNO 4 











4, 5 and 6 Ft. SWING. 






. BICKFORD, 


LAKE VILLACE, N. H 


BORING AND TURNING MILLS, 





IN MAKING AND ENSE 
USING STEAM 

NENA BIR BE 

Is the title of another book, of which we 

have bought up the edition. Publishers’ 
price, $1. Ours, 25 cents, postpaid, bound 
in leatherette, Written by W. IL. Bailey, 
M. E. . 


Mason Regulator Co., 


BOSTON, MASS, 
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WILLIAM SELLERS & CO., Incorporated. 


PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 


INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE, 


THE LONG & ALLSTAPTER C0.,"*ehi°" 














Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing, 
Gate,’ Multiple, Belt and 
Steam-Driven 


Punches and Shears. 
Over 300 Sizes. 

POWER 
CUSHIONED 

HAMMER, 





GASOTVLVO MAN HOA ANAS 








THE OPEN SIDE IRON PLANERS, 


DETRICK & HARVEY MACHINE CO., Manufacturers, 
BALTIMORE, MD. 



































THE NATIONAL MACHINERY CO. 


TIFFIN, OHIO. 

Manufacturers of CATALOGUE SENT ON APPLICATION. 
12 Sizes of National Bolt Cutters. 

6 Sizes and Styles of Rapid Bolt Cutters. 
5 Sizes and Styles of Bolt Pointers. 

15 Sizes and Styles of Bolt Headers. 
12 Sizes and Styles of Nut Machines. 
14 Sizes and Styles of Tappers. 

3 Sizes and Styles of Washer Machines. 
8 Sizes and Styles of Spike Machines. 

2 Sizes of Car Link Machines. 

8 Sizes of Car Pin Machines 

7 Sizes and Styles of Wire Nail Machines. 
5 Sizes and Styles of Benders. 

Complete Outfits for Bolt Shops. 


ENERGY MFG. C0., 


MANUFACTURERS OF 
QUICK LIFTING AND LOWERING ROPE HOISTING MACHINES. 
Adjustable Clamping Blocks, Drill Guides, Elevators, Etc. 


PATENT CENTER GRINDER Guaranteed to do 


accurate work. 


Will grind Lathe Centers true if sprung or broken, quicker than 
they can be turned and filed. SEND FOR CATALOGUE. 








11158. 15th 8t., 
PHILADELPHIA. 















BLAKE DAMPER REGULATOR, 












¢ SAW TABLES : 
, FOR Sa 
PATTERN He 
ess 
MAKERS. 235 
‘ = tamperon 2 ib. = 
—— ROYLE MACHINE sleain veriabion. Wy 2 4 
WORKS, Pe | Sood reliable and ecoursts winan one pound varia 
PATERSON, N. J. | Pricesright. JOHN H. BLAKE, 186 Liberty St. New York. 








THE INDISPENSABLE LATHE DOG. 


Tm DROP FORGED FROM 
> ae BAR STEEL. 


One Set of 3 does the work of 12 common dogs. 
No. 1, 44” to 144"; No. 2, 4" to 244”’; No. 3,1” to 344”. 
$7.50 Per Set. 
These DOGS ean be attached after the work 
tered in the Lathe. 


PALMER, CUNNINGHAM & CO., L’d. 


is cen- 





BEMENT, MILES & C0., 


PHILADELPHIA, PA., 
BUILDERS OF 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 
BOILER SHOPS, BRIDGE 
WORKS, ETC. 


THE RILLES & JONES 60,9“ MACHINE 






















WILMINCTON, PATENT PLATE BENDING ROLLS FOR 
DELAWARE. ALL SIZES. D 
‘ j Boiler Mak. 
ers, Bridge 


Builders, 
Ship Build- 
ers, Rail- 
road Shops, 
Locomotive 
and Car 
Builder=-, 


| WILMINGTON, DEL AWARE. Etc., Ete. 















WYMAN & 
GORDON, 


WORCESTER, 
MASS. 


DROP FORGINGS 











> ACME MACHINERY CO. 


CLEVELAND, OHIO, 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 

Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM, CINCINNATI 


201N. 251n. & 30in. SWING. 


RRRET Cae 










PAT. DEC. 5, 1882, 
PAT. DEC. 4, 1888. 
AT. AUG, 25, 1885, 

















Belt Power Air Pump and 
Condenser. 


The CONOVER MFG. v0. 
CONSULTING ano 
MECHANICAL ENGINEERS 


95 LIBERTY STREKT, 
WEW YORK. 

No Air Locks. 15 to 50 per cent. 
fuel saved or equal amount of 
power gained. Runs with same 
economy as na. 
a Adapted toall kinds of En- 
a gines. Send for Circular. 


DOUBLE SCREW HOIST, 


600 Ibs. to 20 Tons Capacity 
carried in Stock. 


Full line of Cranes usu- 
ally in course of erection, 
from the small single 
track and trolley, to 
ton Traveling and Jib 
Cranes. 

Radial Drills for Machine 

Op use. 

Special Radials for 
Bridge Builders, 
Photosand Cuts on 


Application, 


ALFRED BOX & CO., 


Front, Poplar & Canal Sts,, 
Philadelphia, Pa. 


SPECIAL MILLING CUTTERS, REAMERS, | 


DIES, TAPS, GEARS TO ORDER, 
GEAR CUTTING TO ORDER up to 60 in. Diameter. 


ADJUSTABLE BLADED REAMERS. 












R. D. NUTTALL CO., Allegheny, Pa. 


Designers and Manufacturers of 


SPECIAL MACHINERY AND TOOLS. 








Ross Anti-Friction BALL Bearing CoLtar. 













h FOR A new Patent Application o! 

y yer Substantial, Well Made, SS Ball Bearing, patented Dec. 2, 
; = AS 1890, to Drill Presses, Lathe and 

i] Low Price, Patented, lM all end thrust of Horizontal 
y ' Shafts in Machinery. 9% per 


cent. of the friction overcome 
Full satisfac 


at) \ by this device. 
| tion guaranteed. 


JOSIAH ROSS, 


i 


0 Inch Drills, 















z oe leet improvements, Lever 1443 to 

l — nation or 1eel Feed, ad 1489 

2 “ r P) Niagara 

mie Sibley & Ware, ~a Aeee 

i SOUTH BEND ~ INDIANA, | ae — 

ABSOLUTELY DRY STEAM f) 

CAN BE SECURED BY USING 

TO a 


ENGINE : 
oumpson's Centrifugal 


Steam Separator. 


For Supplying Clean and Dry Steam 
to teh Dry Houses, ete 

Place Separator as close to engine 
as possible, the steam taking a spiral 
course between the threads causes 
the water to be thrown by centrifu 
gal force against the outer walls, 
while the dry steam goes through 
the small holes to center of pipe. 
Steam can enter at A or RB, as con- 
venience may require; also used in 
‘onveying steam long distances. for 
Steam Hammers, Dry Houses, Wa 
ter Gas Generators, and for all pur 
poses where Dry Steam is necessary. 


KEYSTONE ENCINE AND MACHINE WORKS, 


Fifth and Buttonwood Streets, Philadelphia, 


Straight Line Centrifugal Separator. 





In use on steam mains 200 to 
800 feet in length. Alsoon Old 
Colony, Stonington, Ward's, 
Lehigh Valley Towing and 
ther steamer lines. 

Seni for Circulars to 


JOSEPH DE RYCKE, 
145 Broadway & 86 Liberty St., 











607 Market St., PHILADELPHIA, PA. 









NEW YORK. @r, A. T. ARTHUR, Selling Agent, 18 @ortlandt St., N. Y. 
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AUTOMATIC CUT-OFF ENGINES. 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
ats HIGH-PRESSURE BOILERS. 
Complete Steam Power Plants of Highest Attain- 
able Efficiency. 
——————— = = Address BUCKEYE ENGINE CO., Salem, 0. 
ence Ren 10 Telephor Buildi New York Cit 
‘KEVE ENGINE MPANY SALES AGENCY, No. 10 Telephone Building, New York City. 
BOCK TU UNTING. aay Enoeesk Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, Ill. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. ae 
ficle Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland, and Virginia. 


. THE BUCKEYE 


A | 




























WATTS. CAMPBELL 


ANUEACTORE Re REE Ce 
- OF IMPROVED -& a 
CORULUSS; STEAM ENGINES & 
——_ Ty purl VARIETY 


ConTRACTS —J Hower® 
TAKEN FOR Lemecete Pp 


Eclipse Corliss Engine, 


ok & 
Co. *. 


Ae 



















“FHIGK GOMPANY, Ble. 


WAYNESBORO, PA. 














BUCKET.° GRAVITATING RETURN STEAM 


ALSO MANUFACTURERS OF i 


BOILER PURIFIERS, | 
“RENEWABLE SEAT VALVES. :-—--— 


“PUMP GOVERNORS. //:)= § 
atl “STEAM PUM S.»° eer 
“DUPLEX WATER FILTERS... 


SEND 
cars ALBANY STEAM TRAP CO. ALBANY, N.Y. 
“OTTO” GAS ENGINE WORKS.| eAS s@GASOLINE ENGINES 


Circuars. 
SCHLEICHER, SCHUMM & CO., STATIONARY and PORTABLE. All Sizes. 


33d and Walnut Sts., PHILADELPHIA. Dwarfs in Size, but 
Branch Office, New York Agency, | Giants in Strength. 
151 Monroe St., CHICAGO, 18 Vesey St., N. Y. \ Expense one cent an 
hour per horse power 
Rand requires but little 
attention torun them. 
Every Engine 
Gaaranteed. Full 
Fl eg free by mail 
ention this paper. 


= VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


Almond Drill Chuck 


Sold at all Machinists’ 
A Supply Stores. 


T. R. ALMOND, 
838 & 85 Washington St. 
BRook.yy, N. Y. 


EXHAUST STEAM HEATING 


By the WILLIAMS VACUUM SYSTEM, without back pressure upon the 
Engine guaranteed. 3 

Patent No. 256,089, dated April 4, 1882, sustained in two suits in the United States Circuit Court. 

The System has been adopted by over 300 of the largest buildings, including Mills, Churches and 

Office Buildings, Schools, ye, meth Theatres, Hotels and Electric Light Companies, in this country. 


ADVANTAGES GUARANTEED. 

Removal of all back pressure, thereby increasing power of engine and 
saving of over 25 per cent, in fuel, compared with the back pressure system 
of forcing the steam through the heating pipes. The prominent feature con- 
sistsina given quantity of exhaust steam being circulated and uniformly 
distributed through double the amount of heating pipes that could be 
accomplished by the same quantity of exhaust steam when forced into the 
heating system by pressure, Send for descriptive catalogue with convincing 
proofs and references, : ; d 

WARREN WEBSTER & CO., Main Office and Works, 491 N. 3d St., Philadelphia. 

Patentees, Owners and Manufacturers of the 
“(WEBSTER ’’ VACUUM EXHAUST STEAM ECONOMIZER FEED WATER AND PUBIFIER. 
Send for Illustrated Catalogue. 
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Over 36,000 Engines in Use 


Guaranteed to consume 2 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


















SECON D-HAND MACHINERY, 


Planer, planes 54 inch wide, 24's feet long, 2 heads, 
Betts Machine Co 

Planer, planes 72 inch wide, 1245 feet long, 2 heads, 
L. W. Pond Machine Co. 
Planer, planes 36 inch wide, 10 ft. Jong, L. W. Pond, 
P..aner, planes 30 inch wide, 8 ft. long, D. W. Pond. 
Pianer, planes 30 inch wide, 8 ft. long, E. Harrington & Son. 
Pianer, planes 30 inch wide, 5 ft. long, Cove Machine Co. 
Vlaner, planes 24 inch wide, 6 ft. long, Harris, 
Planer, planes 24 inch wide, 5 ft. eee, L, W. Pond, 
Planer, 24 in. wide by 4 ft. long, L. W. Pond Mch., Co. 


THE TWISS IMPROVED AUTOMATIC ENGINE 
2 With LIBERATING Valve Gear, 
[| Manufactured by 
ae bia NELSON W. TWISS, 25 Whitney 
A Ave., NEW HAVEN, CONN. 
Send for price before pur- 
chasing elsewhere. 









1 new, 
1 Planer, &% in. do 5 ft do do do 
1Pilaner,24in. do  6ft. do do do 
1 Planer, 24in. do 6 ft. do do do 
1 Planer, 24 in. do 8 ft. do do do 
1 Pianer, 24in. do 10 ft. do do do 
G 


ap Engine Lathe, 28 inch swing over shears, 56 inch swing in 

gap, 26 ft. bed, English Make. 

Engine Lathe, 54 inch swing, 21 ft. bed, Putnam Machine Co. 
Engine Lathe, 24 inch swing, 20 ft. bed, with three tool 





shafting rest, D. W. Pond. 
Engine Lathe, 18 inch swing, 6 ft.bed, Sheppard Lathe & Co 
Engine Lathe, 16 inch swing, 8 ft. bed, Wheeler. 
Engine Lathe, 15 inch swing, 8 ft. bed, Porter 


4 Engine Lathes 20 inch swing. 8 ft. bed, Ames Mfg. Co. 
1 Engine, Upright, 6 in.x7 in., N. Y. Safety Steam Power Co 
1 Engine, Upright, 8 in.x9 in., McIntosh & Seymour. 
1 Engine, Horizontal 6 in.x10 in. Rice Automatic. 
110 H. P. Engine, Westinghouse. 
1 Corliss Engine, 14 in.x30 in. 
One 84 in, Swing by 20 ft. bed Lathe. 
Shaping Machine, 9 inch stroke, 
One 16 inch Pillar Shaper. 
Upright Drill, 30 inch swing, back geared and self feed, 
Hawes Machine Co 
Putnam Machine Co. 
Wm. Sellers & Co, 
Schlencke 
New Haven Mfg. Co 
Morris, Tasker & Co 


ANDLER TEAM EM co’s 


SELF-CONTAINED AM EN Gl N ES 


Are tested under “ 
full load be- @ 

12 to 80 H. P.in Stock 
ALSO SUITABLE 


fore ship- 


ment, 
on hand for imme- 
diate delivery. 
tr Circulars address 


CHANDLER & TAYLOR CO. INDIANAPOLIS,IND 


New Haven Mfg. Co 


Upright Drill, 28 inch swing, 

Bolt Cutting Machine, 1 1-4 inch, 

Bolt Cutting Machine, 1 1-4 inch, 
Slotting Machine, 9 inch stroke, 

Pipe Cutting Machine, 4 inch, 

30 inch Boring Mill. 

Large Index Milling Machine. 

Two Double Stay Bolt Cutters, 

One 28 inch Upright Drill, B.G. & 8. F., 
One 36 inch ae “ “ 





HARLES MuRRAY=: Rement 
J. E. Snyder, new 

J. E. Snyder, new. 

One Horizontal Engine, 10 inch Cylinder, 14 inch stroke. 

One 15 Horse-Power Upright Boiler. 


5S ANN’ ST.: * NEW YORK: GEORGE PLACE, 120 Broadway, New York. 


Oo 
Plies 


E-P-BULLARD: Propr: BRIDGEPORT: Conn: 


—— 
Vs 


S/ENGRAVER on WOOD 























NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


ICE-MAKING 


AND 


REFRIGERATING © 
MACHINERY. 


Send for Special Circule~ 


SOUTHWARK FOUNDRY & 












a 


‘A GENUINE “CORLISS.” 


MACHINE (O., PHILADELPHIA, PA. 





SOLE MAKERS OF pnt ; 
PORTER-ALLEN AUTOMATIC ENGINE. 
ALSO BUILDERS OF 
Blowing Engines, Reversing Engines, 
Centrifugal Pumps, Accumulators, 


LEFFEL WATER WHEEL AND ENGINE CO. 


Build a Splendid Line of E N C ' N E : 


f SELF-CONTAINED SIDE-CRANK 
‘ . > sy 
RETURN 


= FLUE BOILERS 


8, 12, 16 and 20 Horse Power. 
High in Grade. Low in Price. Strictly First- 
class. In design and construction SUPERIOR 
to all others. Write for ENGINE PAMPHLET. 

Address us in full as follows : 


Pr: THE LEFFEL WATER WHEEL & ENGINE CO, 


Greenmount Ave., SPRINGFIELD, OHIO, U.S 
WIRE ROPE 


HOISTING & HAULAGE PLANTS 


FOR COAL MINES, &c., A SPECIALTY. 
OVER 100 NOW RUNNING SUCCESSFULLY, 


Hydraulic Cranes, 
Boilers, Tanks, etc. 
























Gum-lined Sheaves, Coal Crushers, Nar- 
row Gauge Locomotives. 


J. & J. B. MILHOLLAND, 


240 Fifth Avenue, PITTSBURCH, PA. 





AUTOMATIC IN FUEL AND WATER SUPPLY. 


THE SHIPMAN AUTOMATIC STEAM ENGINE. 


PETROLEUM, KEROSENE OR NATURAL GAS FUEL, 
1, 2, 4, 6 and 8 horse-power. 


im STATIONARY and MARINE. NO SKILLED ENGINEER. 
a SHIPMAN ENCINE CoO., 
Is eS” Send for 


Catalogue. 242 Summer St., Boston, Mass. 


MACHINERY 
Heavy 





_NEW AND SECOND-HAND. 
Engine Lathe, 36 in. swing, 18 ft. bed, Fitchburg. 
= “6 32in. “ 18 ft. bed, Heavy pattern 


% 28 in. 16 ft. bed, 
“ 25 in 12 ft. bed, New Haven, good order 
“ 24 in 12 ft. bed, Fitchburg. J 8 ; 
of 24 in 12-14 ft. bed, Standard pattern. 
“ 24in. “ 12-94 ft. bed, Perkins. = 
20 in 8-10-13 ft. beds, Standard pattern 

° 18 in 8 ft. bed, Fitchburg. 
ee : - in ’ : > oat. Standard pattern. 

Sin. * 0 ft. beds, Hendey. ’ 8 “ , 
“ 16 in 6-8 ft. beds, Fitchburg. and Saw-\ AC Ty 
A l4in “ 6 ft. bed, Hendey, Taper attach. “ I mach in Cl y : o 
. “ 14 in 6 ft. bed, Fitchburg, “ ois 
“ “ 13 in “ 6 ft. bed, Ames 


. y a = a ‘aeaur 
Sf aM 6 hed, Ameg the highest class, all sizes. 
Brass Lathes, Square Arbor and Turrets, all sizes. 
Planers, 76 in. wide, 54 in. high,x25 ft. Betts. 
36 ° 3% 06 do-— x12 ft. Powell. 

do 30 do x&8l0ft. ‘ 

do 24 do x6 ft. “ 

do 24 do x6 ft. Fitchburg. 

do do 20. do xé4ft. Freeland, 
Shapers, 24 in. Stroke, Double Geared. 

se in. “ Improved style 
15 | Crank Motion, kberhardt. 
n. Trav. head, Fitchburg. 

Drills, 3 Spindle, Garvin’s a 

do 20in, Whee! feed, Davis 

do 20in. Lever feed, Pratt & Whitney, good order. 

do 24-25-28 and 32 in. swing eomplete, Prentice. 
Drill, Radial 3-4-5 and 6 ft. arms, new heavy pattern. 
Screw Machine, Ho, e wig feed, Brown & Sharpe, Al. 

ut “ No. 5, G) chasing bar, spring ck, Al 
Milling Machine, Universal, new waters ae 

- - Lincoln pattern, 
Profiling Machine, Two spindles, 
Boring and Turning Mill, 38 in. New Pattern. 
Bolt Cutter 1 1-2 in. Sellers, 
Pipe Machines, 2 and 6 in. New Pattern. 


Send for Complete List. 


J. J. McCABE, 


cP. BULLARD’s | 08 Cortlandt Street, 
NEW YORK, 


N. Y. Mach’y Warerooms. 


good order 


THE Lane & Bop_Ley Co., 


CINCINNATI, O. 


The Improved Ball Engine 


do 30 
do 24 
do 24 





24 good order. 


Hendey Al. 
bee sin. ‘ waoey 


“ “ 


good order. 





good order. 
good order 


good order. 


AS BUILT BY 
THE BALL & WOOD CO. 


Office, 15 Cortlandt St., New York, 


Is superior in DESIGN, FINISH and WORKMANSHIP, 
REGULATION and ECONOMY it has no equal, 
tools, from new patterns and after long experience, it should 
and DOEs mark the latest step in steam engineering. 


In 
Built with new 
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OWN & SHARPE MEG. C0, 


PROVIDENCE, R. I., U. S. A. 


No. 2 SURFACE GRINDING MACHINE. 


This machine is designed for finishing the 
true and bright surfaces of many small parts 
of machines, tools and instruments; also for 
grinding hardened dies, etc. 

The spindle runs in boxes pro- 
tected from emery dust, and 
provided with means to com- 
pensate for wear. 

The table is fed longitudinally 
and transversely, either auto- 
matically or by hand. 


S. A. SMITH, 
Western Representative, 


23 So. Canal St., CHICAGO, ILL, 


NILES TOOL WORKS, 


HAMILION, OHIO. 


ee a Jie are _& 
BORING AND TURNING MILLS 


A SPECIALTY. 












Built in sizes. to swing from five 
feet diameter to thirty feet diameter. 
Housings are double-webbed. Table 
runs on heavy spindle supported by 
a truncated cone extending down 
from bed, making machine self-con- 
tained. Boring Bars counterbalanced 
at all angles. Feeds automatic at 
all angles. 
Correspondence solicited. 








12-FOOT BORING AND TURNING MILL. 


NEW YORK, PHILADELPHIA, 
186 & 138 LIBERTY ST. 705 ARCH ST. 


CHICAGO, 
PHENIX BLDG. 


PITTSBURGH, 
LEWIS BLOCK, 











NEWYORK. CHICAGO, PHILA BOSTON. 


JENKINS BROS.’ VALVES. 
FEE very valve tested and warranted, all parts interchangeable. 
WY othing but best Steam Metal used in the manufacture. 

¥FK eyed Stuffing Box and Disc Removing Lock Nut 

I s used only in the Jenkins Bros.’ Valves. 

WY one are genuine unless stamped with “ Trade Mark.” 

§ hould you order INSIST on having Jenkins Bros.’ Valves. 
71 JOHN STREET, NEW YORK, 31 & 33 N, CANAL STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA., 105 MILK STREET, BOSTON. 


THE LODGE & DAVIS MACHINE TOOL 00, 


WORES—CINCINNATI, O. 















BUILDERS OF 


MACHINE SHOP 
EQUIPMENTS. 


EASTERN HOUSE, 
64 Cortlandt Street, 
Now York City. 


WESTERN HOUSE 
68 & 70 So. Canal Stroet, 
Chicago, Il. 


with Back Cear and Power Feed. 


PITTSBURGH HOUSE, cor. Market & Water Sts., Pittsburgh, Pa. 
BOSTON OFFICE, 23 & 25 Purchase Street, Boston, Mass. 
PHILADELPHIA OFFICE, 19 N. Seventh St., Philadelphia, Pa. 


Sole Agent for Great Britain, ALFRED HERBERT, Coventry, Eng. 
See Advertisement, page 16. — Write for large cuts with full descriptions, 


‘TS ELECTRIC ERA. 


EBERHARDT’S PATENT. 


With rare e moagtion, ne machine is cutting 


ELECTRIC MOTOR GEARS I 


MADE, 


25, 28. 32 and 40-inch Standard Drill Press, 





In use by the following for cutting the: e gears : 


The Pratt & Whitney Co, Goulds Mfg. Vo, 
‘Thomeon- Houston Ele’c Seneca Falls, N. = 
Niles Tools Works, 
We stamens E leotrio Co., Morgan Engineering Co., 
Edison Machine ¢ Prentice Bros., 
Sprague Electric Cc . 9, fF. E, Reed, 
Brooklyn Street R’y Co., Powell Planer © 0., 
Brush E lectric Co, ¢ level’ da) Pond Machine Tool Wks., 
H. P. Nail Co., Betts Machine Co , 
Ae City Brass Wks. Washington Navy Y ards, 
H. Lovell & Co., Watervliet Government 
United Electric Traction Co Arsenal, 
United Electric R’y Co., Clayton Sewing Machine 
Electric Traction Co.. Motor Co., 
New Orleans. Detroit Electrical W orks, 
St. Louis Car Co., St. Louis, Beaman & Smith, 


F. Messmer Faucet Mfg. Geo. W. Fifield, 
Co,, St. Louis, Mo., Garvin Machine Co. 
R. D. Nuttall & Go., Simonds Rolling Milis, 


Pittsburgh, 
Davis & Cowgill, Omaha. 
Cincinnati Street R’y Co., 
Geo. A. Gray Co., 


GOULD & EBERHARDT, Newark, N, J. 


New Haven Mig Co, 
Putnam Machine (o, 
and others, 











THE PRATT & WHITNEY CO. 


SS! ==Hartford, Connecticut.=— 


MANUFACTURE STANDARD SIZE 


Cylindrical and Caliser Gauges, 


And End Measure Test Pieces, 
~= Straight and Taper Solid Hand 
Reamers, Chucking and Shell 2 
Reamers, Arbors and Steel Mandrels, Taper Pin Reamers, = 
Combination Lathe Chuck, 
PRICE LIST AND DISCOUNT SHEET SENT UPON APPLICATION. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ilis. 


THE BILLINGS AND SPENCER CO., HARTFORD, CT, U.S. A 


MANUFACTURERS OF 


BILLINGS’ PATENT DOUBLE-ACTING 
RATCHET DRILL, 


For Morse Taper Shank Drills. 

Packer Ratchet Drills, 
Packer Boiler Ratchet Drills, 
-Y Packer Auger Ratchet Drills, 


DROP FORGINGS 


OfEvery Description, of Bronze, Copper, Iron and Steel. 
London House: CHAS. CHURCHILL & 00., Limited, 21 Cross Street, Finsbury, London, E. C., England, 























SE en, PA, ML 
- ermamonn "laure TOOLS AND SUPPLIES, 


lronsBrass 
Work. 


ON Re em ORE 
Send for 
Illustrated 
Catalogue. 






The Celebrated 
F. E. REED 
16-inch Swing 


Engine Lathe. a 
ail 


111-113 LIBERTY ST., NEW YORK. 
We carry the largest line of Tools and Supplies in the City. 














ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


GEO. W. FIFIELD, 


Cuts, Photographs and Prices furnished 








Key-Seating Machines 
and 20 in. Drills 


Wo. B. FRANKLIN, 
A SPECIALTY. 
SEND FOR LIST OF | F. B. 


New and Second-Hand | 2: 


Lathes, Planers, Drills, 
Ready Made List Iron Gear Wheels. 


or anything in Machinists’ Tools 
m > Or Supplies. Send forour catalogue of ready made iron gears with either 
* is cut or cast teeth, in great variety, at low prices. 


W.P. DAVIS, THE LEXINGTON CEAR WORKS, 
Rochester, N. Y.| 18 Fletcher St., - LEXINGTON, MASS, 


J. M. ALLEN, Present, 







VICE-PRESIDENT. 
ALLEN, SEconp VICE-PRESIDENT. 


B. PIERCE, Secretary & TREASURER. 














TANERS a= 


SPIRAL GEARED. 
The G. A. GRAY CO., 


479 Sycamore St., _CINCINNATI, 0. 




























Qi” x x xB aE Lathe, 

















16” x 6’ Engine Lathe. 
,TURERS OF 


MACHINE TOOLS HRM Gu" 


Manufacturer 


APS & DIE 


a x 6’ Engine Lathe. 


ie Coy 





HENDRY 








J.M.CARPENTER | 


SUPP R RLU EEL ERTE 


PAWTUCKET.R.I. 








